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Steam Supply by B& W 


Keeps Boiler Room Hospital-Ciean at Hoffmann-La Roche 
Pharmaceutical Manufacturer Meets Expanded Needs In Small Space 


Spotless housekeeping, important 
throughout a pharmaceutical plant, 
was extended to Hoffmann-La Roche’s 
boiler room at Nutley, New Jersey, 
when two new B&W units were in- 
stalled. The new boilers meet expand- 
ing plant needs in a small space. They 
also take wide load variations in stride 
—on less fuel. Steam plays a multiple 
role in processing this famous line of 
pharmaceuticals, and the B&W Boilers 
provide a dependable, low cost sup- 
ply of clean, dry steam. 


No matter how you use steam, for 
processing or only for heating; no mat- 
ter how large or small your demand 
is, it will pay you to look at your 
steam costs. You'll be surprised how 
much money you're burning. And 
that’s the money that really matters 
—not the initial cost of the boiler. 


MODERN STEAM 


MAKES 


Most boilers consume their initial 
cost in fuel every year. During the 
normal life expectancy of many boil- 
ers, the fuel bill can amount to several 
million dollars. Unless it is well-engi- 
neered, well-serviced, and well-main- 
tained, the efficiency of a boiler can 
drop off 2 or 3 per cent or even more. 
This amounts to a substantial sum of 
money. 

You save on your steam supply with 
B&W Boilers. That’s why it pays to 


BABCOt 
4 WILCOX 


YOUR PRODUCT 


BETTER 


buy the best for your steam operations 
—B&W’s top level engineering, long 
range sustained economy, and best 
performance. A national network of 
plants and engineers, supported by 
nearly a century of steam generating 
experience, is yours. Talk over your 
steam needs with B&W. 

The Babcock & Wilcox Company, 
Boiler Division, 161 East 42nd Street, 
New York 17, N. Y. 


G-837-1B 


DIVISION 


AT LOWER 







































Wavometer test for ball race surface 
finish. One of many checks to assure the 
highest degree of accuracy in New 
Departure precision bearings. 


FOR PRECISION LOCATION... 
PLUS WIDE ADAPTABILITY 


NEW DEPARTURE BALL BEARINGS 





New Departure angular contact ball bearings are available 
{ in a full range of Extra-Light, Light and Medium Series, to 
| all precision specifications. They give the designer a wide 
variety of bore, outside diameter and width relationships 
i and mounting methods. 
Made to light, medium and heavy preloads, and ground for 
universal mounting in any of the duplex arrangements or 
separated by spacers of equal length, they assure exact loca- Cheding bead Tea tines ender 
tion of shafts or spindles under load conditions of every kind. axial loads, 


For full information, send for free booklets BA and DD on design and application. 


1908-1958 






EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN, 


NOTHING ROLLS L/KE A BALL 
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New York Herald Tribune. May 16, 7958 


Growth of the private utility in- 
dustry since the turn of the 
century. Capacity has doubled 
since 1950; is expected to 
double again by 1965. 


A major milestone in America’s march toward 


« Greater Productive Capacity 
Higher Living Standards 


POWERED BY A C-E BOILER, this is the plant that brought 
the utility industry across the 100,000,000-kw threshold. It's the 
75,000-kw Plant No. 4, Tucson Gas, Electric Light & Power Co., 
Tucson, Ariz. (Sanderson & Porter, Consulting Engineers) 


COMBUSTION 
ENGINEERING 


Combustion Engineering Building C-161 
200 Madison Avenue, New York 16, N. Y. 


Coutinuing their remarkable expansion of electrical gener- 
ating capacity, America’s investor-owned utility companies 
reached, in May, the significant landmark of 100,000,000 
kilowatts. That’s about double the capacity — privately 
and publicly owned — of any other country in the world. 

Growth like this puts real meaning in the words “Live 
Better ... Electrically.” For example, it means the average 
American housewife today has the electrical equivalent 
of many servants helping her to do her housework... the 
average factory worker has the equivalent of 367 helpers. 
Thus, the utility industry, in its constant drive to provide 
more power for more people, has had perhaps the greatest 
single share of the job of assuring a steady rise in the 
standard of living in this country. 

Combustion Engineering, too, has had a big part in this 
growth. In the past ten years alone, C-E Boiler installations 
have accounted for more than 25,000,000 kw of new capac- 
ity. Earlier C-E installations add many more millions of 
kilowatts to this figure. And, incidentally, the Tucson plant 
(left), which pushed the utility capacity over the 100,- 
000,000-kw mark, is powered by a C-E Boiler. 

As the utility industry heads toward its second hundred- 
million kilowatts, Combustion Engineering congratulates 
it for its vital role in making America ever more produc- 


tive and prosperous. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PiPE 
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THE COVER 
Scene at Brookhaven Atomic Reactor. Man in center ejects de- 


pleted uranium fuel element, guided by man at the left using 
EDITORIAL DEPARTMENT a periscope. Third man will detect escaping radiation. See 


“Briefing the Record.” 


A PHILOSOPHY OF MANAGEMENT.................... L. E. Newman 
Some men can lead—nobody is altogether sure why. One thing 
the leader seems always to have is a philosophy, a code. Where 
will you stand when it’s your time to undertake management? 


QUICKENING FOR FINER 
CONTROL H. P. Birmingham and F. V. Taylor 
Man has limitations. He’s not an analog computer. In a closed- 
loop, man-machine control system, “quickening” frees the oper- 
ator from analog processing. Result: New stability and precision. 


OFFICERS OF THE ASME 
EROSION IN TURBOJET FUEL 
NOZZLES H. R. Hazard, P. Gluck, and R. W. Tate 
The mission: Trace the progress of erosion in hot fuel nozzles. 


At Battelle, they simulated engine conditions, irradiated the test 
nozzles, found their answers in radiochemical analysis. 


CONTROL OF A JOB-SHOP 
PUBLICATIONS COMMITTEE MACHINE FLOOR W. R. Elmendorf 
“he Absentees...machines down...changes in schedules... changes 
in specifications—How do you keep a job-shop in smooth, efficient 
low-inventory operation? It’s a problem in data processing. 


AUTOMATIC INSPECTION D. H. McConnell 
Watch this: The machine tool knows when a part is finished, gages 
its own product, then adjusts to continue within tolerance. That's 
automatic gaging. Quality, goes up, production costs go down. 


OPERATING A RESEARCH 
EY J. L. Shapiro and H. J. Gomberg 
Now it’s part of the course. The Ford Nuclear Reactor, installed 


REGIONAL ADVISORY BOARD at the University of Michigan, serves as a research tool, produces 
neutrons and gamma radiation, trains nuclear-engineering students. 


POLYPROPYLENE, A NEW PLASTIC E. W. Cronin 
Make a note of this plastic—you’ll see it appear in surprising 
applications. From Hercules Powder comes a report on a material 
that may form the first plastic pipe for hot-water systems. 


Contats continued. on following poge 
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"“Ilcan control 


my alloy piping costs with 





BaW Pipe and Welding Fittings” 








‘I’m a process piping engineer. In addition to getting 
the job done right, I’m also concerned with getting it 
done fast and at the least possible cost. I find that 
working with B&W’s Mr. Tubes gives me the ‘edge’ 
I need to accomplish my objectives. I know I can save 
both time and money by utilizing B&W’s ‘one-source’ 
supply. I get a matched piping system ... both pipe and 
fittings, in the materials I need ...when I need them.” 


Mr. Tubes, your link to B&W, is backed by all the 
research, knowledge and experience that has made Ba W 
the accepted leader in the alloy piping industry. This 
same research, knowledge and experience applies to the 
manufacture of welding fittings. Through Mr. Tubes, 
you can get the matched alloy piping system you desire 

. welding fittings, flanges and pipe. You benefit not 
only by receiving the exact same alloys, but you can 
more easily control both buying and delivery. Contact 
Mr. Tubes. He’ll work with you. You can reach him at 
your nearest B&W Tubular Products Division District 
Sales Office. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION © FITTINGS DEPARTMENT 
3839 WEST BURNHAM STREET © MILWAUKEE 46, WISCONSIN 


THE 
NATURAL 
SOURCE FOR 
ALLOY 
FITTINGS 





FA.8906.FE4 


Seamiess welding fittings and forged steel flanges, seamless and welded tubular products, solid extrusions — in carbon, alloy, stainless steels and special metals. 
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EDITORIAL 
BRIEFING THE RECORD 


Instrumentation for Flight to 
Mars 

Aluminum Bridge of 

Aircraft Design 

Human Recognition Process 
Simulated 

Electro-Chemicai Machining 
Both Houses Approve Euratom 
Nuclear-Explosion Power 
Portable Jet-Engine Silencers 
Heat Transfer and Mixing 
Brookhaven National Laboratory 
Laminated Roof 


PHOTO BRIEFS 


Semicontinuously Cast Copper 
Alloys 

Continuously Cast Aluminum 
Alloys 

Air-Conditioned Harvester- 
Thresher 


EUROPEAN SURVEY 


Power-Line River Crossing 88 


ASME TECHNICAL DIGEST 


Heat Transfer 

Gas Turbine Power 
Management 

Lubrication 

Instruments and Regulators 


COMMENTS ON PAPERS 


BOOKS RECEIVED IN LIBRARY 


THE ROUNDUP 


United Engineering Center 
Triton 
Section M— AAAS 


THE ASME NEWS 


1958 ASME Annual Meeting 
Program 

1958 Power Show 

Heat Transfer Conference 
Petroleum Meetings 

Junior Forum 

Student Conferences 


KEEP INFORMED 
CLASSIFIED ADS 


EBWR Turbine-Blade Failure — 
Commercial Powder-Metal Strip 
New Thermoelectric 

Materials ' 
Hydrospun 280,000-Psi-Tensile 
Steel 

Engineering Studies on Nuclear 
Seaplane 

Plutonium-Fueled Power 
Reactor 

Larger “Perfect” Crystals of 
Metal 

Ford Computer Laboratory 


Modular Enclosures 
Shot Down 

Precision Honeycomb 
Core 

Push-Button Dock 
Transfer Bin 


Applied Mechanics 
Petroleum 

ASME Transaction (Journal 
of Applied Mechanics) for 
September, 1958 


Science and Technology 
Center 
Meetings of Other Societies 


ASME Standards Workshop 
Smog News 

1959 Mechanical Catalog 
ASME Coming:Events 
Personnel Service 
Candidates 

Obituaries 


CONSULTANTS 
ADVERTISING INDEX 





Versatile 
Efficient 
Economical 
Compact 
SEVEN SIZES—'2 to 50 HP—420 to 5 rpm— 


single and two double reduction ratios— 
output torque ratings up to 31,500 Ib-in. 








(3 @-« Ree Poe 


MOTOR EXTENDED 
—or below the unit 


ANY POSITION 





—UP or 


VERTICAL DOWN 





VASSAR Soens... OVERLOAD RELEASE... 


through use of variable- 
pitch sheaves —automatic 
belt adjustment with tie-rod 
adjustment 





that will slacken belts and 
cut off power if overload 
occurs 





fp ® 
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g2 


INCLINED SHAFT... 
Any standard unit can be 
mounted in vertical or in- 
clined position by a simple 
rearrangement of oil drains 


THE FALK CORPORATION, 3001 W. CANAL ST., MILWAUKEE 1, WIS. 





@ Motoreducers 
f @ Speed Reducers 
Me turers of @ Flexible Couplings 
@ Shaft Mounted Drives 


Representatives and Distributors in Most Principal Cities 


© High Speed Drives 
®@ Special Gear Drives 
@ Single Helical Gears 
© Herringbone Gears 





© Marine Drives 

© Steel Castings 

© Weldments 

@ Contract Machining 


If you need an efficient, economical 
gear drive for the machine you are 
designing, the all-steel FALK Shaft 
Mounted Drive is your answer. 


ls limited space a problem? This 

compact speed-reducing unit requires 

an absolute minimum of space. It 

mounts directly onto the driven shaft, 

and is driven through a V-belt or 

chain from any convenient 

power source. Unit can be posi- 

tioned in countless ways, some 

of which are sketched below. 

The widest choice of output speeds 

is made possible by varying driving 
sheaves or sprockets. 


Designed and geared by FALK, 
recognized leader in gear manufac- 
ture, this Shaft Mounted Drive will be 
a dependable component of your 
machine. 

+ 
FALK Shaft Mounted Drives are 
available from factory stocks from 
coast to coast. See your Falk Repre- 
sentative—or write direct for copy 
of Bulletin 7100, 


FALK 


...0 good name in industry 








For the engineer who 
2 


refuses/to 


me 


—y 
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H ALF the world is half asleep! Men who could be making twice their present 
salaries are coasting along, hoping for promotions but doing nothing to 
bring themselves forcefully to the attention of management. 

They're wasting the most fruitful years of their business lives . . . throwing away 
thousands of dollars they may never be able to make up. And, oddly enough, 
they don’t realize—even remotely—the tragic consequences of their failure to 
forge ahead while time is still on their side. 

Engineers and other technically-trained men are particularly prone to “drift 
with the tide” because their starting salaries are reasonably high and promotions 
come at regular intervals early in their careers. It isn’t until later—too much 
later in many cases—that they discover there is a definite ceiling on their incomes 
as technicians. 


Send for Your Free Copy of ‘Forging Ahead in Business’’ 


If you want to discover how to succeed while you are still young—if you want 
to avoid the heartbreak of failure in later years—send today for “Forging Ahead 
in Business” ... one of the most practical and realistic booklets ever written on 
the problems of personal advancement. 





Here you will find—not a “pep-talk,” not an academic lecture—but cold, hard 
facts on how to improve your position and increase your income. You will be 
told what the qualifications of an executive are in today’s competitive market... 
what you must know to make $15,000, $20,000 or more a year... what you must 
do to accumulate this knowledge. 

“Forging Ahead in Business” was written for mature, ambitious men who seri- 
ously want to get down to bed-rock in their thinking about their business future. 
If you feel it is meant for you, simply fill in and return this coupon. Your com- 
plimentary copy will be mailed to you promptly. 
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Mail 
Coupon 
Now! 


ALEXANDER HAMILTON INSTITUTE 

Dept. 669, 71 W. 23rd Street, New York 10, W. Y. 

In Canada: 57 Bloor St., W., Toronto, Ontario, Canada 

Please Mail Me, Without Cost, a Copy of Your 48-Page Book — 
““FORGING AHEAD IN BUSINESS“ 

Name .. 

EC nae a ey Se EE eT oer 

I ee a | Sane 

Be schscuisnkscdrocnndeisiininntdeieiiadiceen iain nih daaliteds Mecadintseniiieainn 

Home Address 
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...for as little as $148.50 
New K&E Paragon Auto-Flow 
gives you faster, easier drafting 5 ways... 


The first time you use it, you'll know 
that K&E’s light-weight Paragon® A uto- 
Flow™ Drafting Machine isa truly great 
advance in working ease and range. 
Here are 5 specific reasons why. 


It’s more versatile. Stays in perfect bal- 
ance at any board angle, from vertical 
to horizontal. No adjustments needed, 
except a simple turn of a tension spring 
wheel for angles below 15 degrees. 


C2 Please send information on the new K&E Paragon Auto-Flow. 


It’s more compact. The balance is built 
right into the machine itself. There’s no 
need for counterbalances that project 
over the top of the board. 

It’s better made. Glides smoothly and 
easily on finely-ground, stainless steel 
rails with K&E precision and quality in 
every detail. 

It’s more adaptable. You get a full sweep 
of every size of board. 


It’s far easier to use. The scales move 
smoothly, at the slightest touch. Long 
lines up or across can be drawn in a 
single motion. Scales lock in place to 
eliminate “drift”. Greater rigidity pro- 
duces truer lines. 

The 30” by 40” Auto-Flow costs only 
$148.50... the 36” by 60” only $160. 
All standard sizes; left-hand models 
available. Mail coupon for details. j26s 


KEUFFEL & ESSER CO. Dept. ME10 Hoboken, N. J. 


Company & Address: 


IK #% > NT III intitle neice ehieesatatnaapicinttitaat 
! 


C2 Please arrange a demonstration for me. 








8 / OCTOBER 1958 


MECHANICAL ENGINEERING 








In the field of nuclear power as in the 
oil, gas, chemical and other industries, 
Dresser “men with imagination” are seeking 
to create and establish new standards 


of comparison the world over. 


Ny J 





TOMORROW'S PROGRESS PLANNED TODAY 


STRIES, imc. BY MEN WITH IMAGINATION 


CLARK BROS. CO.—compressors & gas turbines » DRESSER-IDECO COMPANY - stc« 





OIL ¢ GAS ¢ CHEMICAL 
ELECTRONIC * NUCLEAR POWER e INDUSTRIAL 


REPUBLIC NATIONAL BANK BLDG., DALLAS, TEXAS 


MECHANICAL ENGINEERING 


EQUIPMENT structures # DRESSER MANUFACTURING DIVISION—couplings ~ THE GUIBERSON 
AND TECHNICAL CORPORATION-oil tools ~ IDECO, INC.—drilling rigs ~# LANE-WELLS 
SERVICES COMPANY- technical oilfield services g MAGNET COVE BARIUM CORPORATION 


—drilling muds ~# PACIFIC PUMPS, INC.—pumps ~ ROOTS-CONNERSVILLE 
BLOWER DIVISION — blowers & meters ~& SECURITY ENGINEERING DIVISION 

drilling bits sg SOUTHWESTERN INDUSTRIAL ELECTRONICS — electronic instrumen 
tation ~& WELL SURVEYS, INC.—nuclear and electronic research and development. 
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@) Roots-Connersville creates 
stop-and-go whiriwinds 


for aircraft research 


Man-made air masses that match the violence 
of nature’s hurricanes pour from the Roots- 
Connersville Blowers at the Lewis Flight Pro- 
pulsion Laboratory of the National Advisory 
Committee for Aeronautics. Yet the power of 
these huge wind-making machines can be in- 
stantly controlled, from a soft, whispering breeze 
to a roaring, whirling cyclone. In the reverse, the 
siphoning air movement can develop almost per- 
fect vacuums to simulate the air conditions of 
high altitudes. A similar but larger N.A.C.A. 
“wind-making system” has now been completed 
at Langley Field, Virginia. 


The same engineering and manufacturing abil- 
ities that developed these stop-and-go whirlwinds 
are applied by Roots-Connersville to the every- 
day movement of gas and air, in small or large 
quantities, for industry. Now in its second cen- 
tury of service, Roots-Connersville Blower Divi- 


sion, one of the Dresser Industries, designs and 
builds the world’s most extensive and varied line 
of such equipment. 


Teamwork ...that serves the world! 
In its specialized field, each Dresser company, 
operating independently, has the experience, 
facilities and engineering manpower to meet the 
progressive needs of the industries it serves. 
Whenever an unusually challenging problem is 
put before any Dresser operating unit, the vast 
research, engineering and production facilities 
of all divisions of Dresser Industries, Inc. can 
be swiftly mobilized into effective teamwork. 
Throughout the oil, gas, chemical, electronic and 
other industries, this coordinated performance 
is known as the Dresser Plus sf ..a standard of 
comparison the world over. Briefacts gives the 
complete story of the Dresser Plus af. Write for 
your copy today. 


Tomorrow's progress planned today 


CLARK BROS. CO.—compressors & gas turbines #& DRESSER-IDECO COMPANY — steel 
structures & DRESSER MANUFACTURING DIVISION-—couplings #& THE GUIBERSON 


STRIES, imc. 


EQUIPMENT AND 


| TECHNICAL SERVICES 
OIL + GAS + CHEMICAL « ELECTRONIC + INDUSTRIAL 


1958 


REPUBLIC NATIONAL BANK BLDG. 


CORPORATION-—oil tools # IDECO, INC.—drilling rigs # LANE-WELLS 
COMPANY -—technical oilfield services #& MAGNET COVE BARIUM CORPORATION 
—drilling muds *& PACIFIC PUMPS, INC.—pumps # ROOTS-CONNERSVILLE 
BLOWER DIVISION — blowers & meters ~& SECURITY ENGINEERING DIVISION — 
drilling bite & SOUTHWESTERN INDUSTRIAL ELECTRONICS-— electronic instrumen- 
tation *& WELL SURVEYS, INC.—nuclear and electronic research and development. 


¢ DALLAS 21, TEXAS 
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A plant built on the 
philosophy of “don’t accept 
anything at face value’... 





Tidewater’s “Refinery of the Future” Uses 
471 Fast’s Couplings to Reduce Maintenance 





A 


| PLANNING Tidewater’s Delaware Refinery, all 
equipment purchases were examined from every 
angle . . . capital investment, manpower, mainte- 
nance and reliability. Fast’s Self-Aligning Couplings 
were used throughout because they met Tidewater’s Fast’s Couplings give dependable, trouble-free service 
throughout Tidewater’s entire production facilities. 





exacting demands. 

Tidewater’s equipment design policies were estab- 
lished by survey teams that visited refineries all o er 
the country. They carefully appraised each plant and 
asked operators what improvements they would make 
and what features they would retain if they were to 
redesign their drives. 





In 471 applications at this refinery, Fast’s Couplings 
guarantee mechanical flexibility that eliminates costly 
shutdowns and expensive shaft replacements. Fast’s 
have the reputation of frequently outlasting the equip- 
ment they connect. This means savings in mainte- 
nance and down-time . . . in addition to protecting 
costly equipment against errors of alignment. 


Nearly 40 years of coupling experience qualifies 
Koppers to solve your coupling problem. Write today 
for full details to: KOPPERS COMPANY, INC., Fast’s 
Coupling Dept., 3408 Scott Street, Baltimore 3, Md. 





This Fast’s Coupling drives a pump delivering heavy 
naptha to the Solutizing plant. 





FASTS Couplings 
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Engineered Products 
Sold with Service 

























































































N 











EDWARD “848” SERIES GLOBE VALVE 
(ANGLE TYPE ALSO AVAILABLE) 





What’s New from Edward Valves 


New Products ... Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 








Major Improvements at No Extra Cost Mark 


ew “848” Series Forged Steel Stop Valves 


In an industry where any change in design is 
‘“‘news,’’ Edward is proud to introduce a new line 
of 600-lb forged steel stop valves with so many 
major design improvements at no increase in cost. 
These Rockwell-built Edward valves are suitable 
for air, water, oil and other hydrocarbons, anhy- 
drous ammonia and other gases, steam and other 
non-corrosive fluids. 


NEW MATERIALS USED THROUGHOUT 

Besides tough drop-forged steel, which is the basis 
of these valves, Edward introduces such innovations 
as stainless steel gland bolts, an aluminum-bronze 
yoke bushing, solid disk of chromium-cobalt-tungsten 
stainless steel, spiral wound gasket of stainless steel 
and asbestos, and special alloy cap screws linking 


body and bonnet. 


NEW IMPROVED BODY-BONNET JOINT 

Four molybdenum alloy cap screws secure bonnet 
to valve body. These compact, high-strength cap 
screws require less space than ordinary nuts and 
bolts, can be handled with one hand, and deliver 





maximum compressive force with minimum tighten- 
ing torque. A new spiral wound gasket, consisting of 
some 20 turns of stainless steel and asbestos, pro- 
vides controlled compression not possible with ordi- 
nary flat gaskets. Because this spiral wound gasket is 
free to expand and contract as needed, it ‘‘takes up 
the slack,’’ maintains a leak-proof seal between body 


and bonnet. 


NEW SOLID DISK OF SPECIAL ALLOY 

Disk is made of chromium-cobalt-tungsten stain- 
less steel. This new alloy has added resistance to 
erosion, holds its hardness better under high tempera- 
tures than other disk materials. Disk is lock-welded to 
disk- nut, eliminating wobble and chatter—especially 
important when valve iscalled upon for throttling duty 


INTEGRAL STELLITE SEAT FOR LONG LIFE 

Valve seat is Stellite—a harder, longer-wearing 
material with excellent resistance to corrosion, ero- 
sion and temperature. Seat is integrally welded 
to body. 


"848"" SERIES ROCKWELL-BUILT EDWARD VALVES 
are available in 4", 3", 4%", 34” and 1” sizes. They 
are rated at 600 psi—at 910F in carbon steel and at 
1030F in chrome-molybdenum steel. Globe or angle 
types, with screwed or welding ends. Write for facts 
on performance... price... and delivery. Address 
Edward Valves, Inc., 1200 West 145th Street, East 
Chicago, Indiana. (Subsidiary of Rockwell Manu- 
facturing Company.) Represented in Canada by 
Lytle Engineering Specialties, Ltd., 360 Notre Dame 
St. W., Montreal 1, Quebec. 


EDWARD STEEL VALVES 


ROCKWELL © 








Catalog 14 contains full data on the complete Edward line of forged and 
cast steel valves from %” to 18”; in globe and angle stop, gate, non- 
return, check, blow-off, stop-check, relief, hydraulic, instrument, gage and 
special designs; for pressure up to 10,000 Ibs; with pressure-szal, bolted, 
union or welded bonnets, with screwed, welding or flanged ends. 


+ 


Loewy flying shears 
deliver undistorted billets 
and clean cuts 

with close tolerances 


Test-shop erection of flying shear built by 
Loewy-Hydropress to the design of Loewy 
Engineering Co., Ltd., Bournemouth, England. 


Loewy flying shear installed at the delivery end of a 
continuous billet mill at Keystone Steel and Wire P 
Company, Peoria, lil. Closeup view shows the shear 
with pinch roll unit in operation. 


The difficult problems involved in the design of a flying 
shear for heavy stock—strictly perpendicular cut, hori- 
zontal travel, and synchronization with the speed of 
the material to be cut—are ideally solved in Loewy 
flying shears. 

Due to the kinematics of the blades, the cut material 
will remain absolutely straight; no bending or distortion 
of head or tail ends can occur. Further, Loewy flying 
shears are electrically operated and work on the start- 
stop principle. For each cut, an automatic pinch roll 
counting mechanism initiates starting the two main 
motors to make one cut, after which the blades are 
returned to their original position. Speed and sequence 
of cuts can be exactly related to the speed and produc- 
tion of the mill. 


Situated immediately at the delivery end of, and in 
line with, a continuous bar or billet mill, the shear 
shown above will cut material up to 4 in. square into 
lengths from 12 ft. up at speeds in accordance with the 
delivery speed of the mill train. 

Loewy flying shears, as an auxiliary to bar and billet 
mills, are usually supplied with complete billet han- 
dling equipment. 

Loewy-Hydropress bar and billet mills, merchant 
mills, skelp mills, blooming mills, strip, slabbing, struc- 
tural, rail mills, special mills, and all auxiliary equip- 
ment are designed and built to customers’ particular 
requirements. Let us know in a preliminary way what 
you have in mind. We will promptly show you how 
we can serve you and give you the benefit of every 
possible economy. Write Dept. F-10. 


Loew y-Hyaropress Division 


BALDWIN : LIMA: HAMILTON 


111 FIFTH AVENUE, NEW YORK G, N.Y. Rolling mills 
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Series 2801 Gate Valve 
Illustrated 


Series 2821 Globe Valve 
Also Available 


Both series identical in dimen- 
sions and have 13% chrome 
stainless steel trim. 





HENRY VOGT MACHINE COMPANY, Louisville, Ky. 


SALES OFFICES: New York, Chicage, Clevelond, Dolles, 
Camden, N. J., St. lovis, Charleston, W. Va., Cincinneti, 


O = FORGED STEEL 


VALVES 
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JOY-MICRODYN 


DUST COLLECTOR 


JOY-MICRODYNE 
WEIGHT 2,500¢ 


COLLECTOR 


Profile of a Problem Solver 


Here is an in-duct “educated pipe” that laughs 
at space, weight and water limitations as it 
collects over 99% of dust 5 microns and larger; 
92% of 2-micron dust, and substantial amounts 
of smaller dust. 

Particles enter through water-saturated air, 
slam against a water-film-covered impingement 
element, encase themselves in water droplets as 
they pass through, then whirl and collect on the 
sides of the middle section, to finally drain into 
a sump. Cleaned air is straightened and thrust 
on its way by an integral Joy Axivane Fan. 


This 48,000 cfm installation shows compact assembly and space 
economy of in-duct placement. 


SAVES SPACE —Installs as an integral section of duct- 
work; requires only 1/10 to 1/20 the space of conventional 
units. 2500 cfm unit is 10 feet long; 1.5 feet in diameter. 


SAVES WEIGHT—Even the largest unit—64,000 cfm, 5 
feet in diameter, 32 feet long—weighs only 6,500 pounds . . 
or 1/5 the weight of conventional collectors. 2,500 cfm unit 
weighs only 325 pounds. 


SAVES WATER —The largest Joy collector requires only 
48 GPM flow—much less than comparable wet collectors. 
Add a Delpark Filter (Sold by Joy) and water can be recircu- 
lated to recover valuable dusts. The filter also reduces water 
borne solids to give a dependable, clear water supply from a 
dirty water source. 


SUCCESSFUL INSTALLATIONS-—Joy collectors from 
500 cfm through 64,000 cfm are now in use collecting such 
widely varied dusts as hemitite, copper and uranium ores, 
coal, quartz, limestone, 
phosphate, stainless 
steel and titanium 
carbide grindings. For 
answer to your dust 
collecting problems, 
write, wire or call: 
Joy Manufacturing Com- 
pany, Oliver Building, 
Pittsburgh 22, Pa. In 
Canada: Joy Manufac- 
turing Company 
(Canada) Limited, Galt, 


19 Ontario. 


RRRRAASE 
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Dust Particle Size Measured in Microns 


Performance graph of actual installation shows efficiency of the 
Joy-Microdyne Dust Collector. (A micron is 1/25,000 inch) 





Wsw | 7002-231 


J °o ... EQUIPMENT FOR INDUSTRIAL PLANTS ... FOR ALL INDUSTRY 
l 


WRITE FOR 


FREE BULLETIN 
231-808 
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. because it PAYS 
—_ ...and PAYS 
and PAYS =m 






In small sizes ... all sizes... 
welded piping with 
TUBE-TURN FITTINGS 
pays off 3 ways! 


SAVES ON MATERIAL. Schedule 40 pipe, butt welded, 
is stronger in bending and fatigue and has greater 
thickness for corrosion resistance than Schedule 80, 
threaded. Hence, welding piping can be lighter... can 
cut material costs 30-50%. 


SAVES ON INSTALLATION. Butt welded joints in 114” 
piping, such as school heating line shown, averages 
7 minutes compared to 8 minutes for threading and 
tightening fitting. Tools are simple, inexpensive. 


TUBE TURNS 


224 East Broadway, Louisville 1, Kentucky 


Please send free copy of “Economics of Welding Small, 
Non-critical Pipe.” 


Company Name 

Compony Address 

City Zone _State 
Your Name 


Position 


SAVES ON MAINTENANCE. Butt welded joints are per- 
manently as strong and leakproof as the pipe itself. Photo 
shows 4” welded water-heat piping for shopping center 

. specified to eliminate maintenance expense. 

TUBE-TURN* Fittings and Flanges in sizes from 
14,” to 42”... in all types and materials. . . are avail- 
able promptly from your nearby Tube Turns’ 
Distributor. All your needs on one order cuts your 
purchasing red tape. 


The trademarks “TUBE -TURN” and “tt” are applicable only to the quality products of Tube Turns. 
*’*TUBE-TURN” and “tt” Reg. U. S. Pat. Off. 


TUBE TURNS 


DIVISION OF CHEMETRON CORPORATION 
Louisville 1, Kentucky 


MERE ES Ste 


DISTRICT OFFICES: Atlanta * Chicago * Dallas * Denver * Detroit 
Houston * Kansas City * Los Angeles * Midland (Texas) * New Orleans 
New York * Philadelphia * Pittsburgh * San Francisco * Seattle * Tulsa 


IN CANADA: Tube Turns of Canada Limited, Ridgetown, Ontario 
DISTRICT OFFICES: Edmonton * Montreal * Toronto * Vancouver 
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What pressure gauge 


for your 
particular need? 


The clear-cut economical answer to your specific 
gauge problem is right here in the Marsh line. 
It is here because the Marsh line contains the 
world’s most complete range of gauges in the 
three broad brackets of gauge applications. 


THE "MASTERGAUGE” GROUP... for those ex- 
treme services that demand the ultimate in gauge 
precision, accuracy and stamina. 


THE “QUALITY” GROUP...also for tough condi- 
tions, but less severe than the conditions served 
by the “‘Mastergauge”’ Group. 


THE “STANDARD” GROUP... for the general run 
of pressure gauge services. 


While these three brackets run a wide gamut of 
prices, the difference between them is not so 
much a matter of grade as a matter of kind and 
purpose. All gauges in all groups reflect Marsh 
precision and quality. Collectively they cover prac- 
tically every conceivable gauge requirement. 

The answer is in the catalog... but if you have a 
special problem let our engineering department 
work with you to select the most efficient, most 
economical solution to your problem. 


MARSH INSTRUMENT CO. 
Sales Affiliate of Jas. P. Marsh Corp. 
Dept. 29, Skokie, Ill. 

Marsh Instrument & Valve Co., (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada. 


Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas 
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Reliability —rveryone has a different picture of 
reliability. To millions of us, it means an unthinking 
faith in the slender steel ropes that hoist an elevator 
car. To the captain of a ship, it’s a staunch steel hull 
that will resist the wrack of any storm. To the 
policeman on the beat, it’s the oil-smooth action of 
a steel revolver that must never fail. 

So it is that whenever man decides to make some- 
thing that is completely reliable, he usually makes 
it from steel. The reason is simple: steel is the strong- 
est, toughest material on this planet that can be 
bought at a reasonable price. 

More than that, it’s so easy to use. With heat 
treatment, most steels can be made soft enough to 
work, then strong enough to carry the load, then 


tough enough to take the pounding of any applica- 





tion. With many steels, you can achieve 100% efficient 
welded joints. All this in a material that is universally 
available, in an infinity of grades, shapes, sizes, 
finishes and preforms. 

Ironically, the great variety of steels often causes 
trouble for the designer. No matter what combina- 
tion of properties you need, no matter what the 
application, there is theoretically one best steel for 
the job. Finding it among the great family of Carbon, 
High Strength, Alloy and Stainless Steels can be a 
problem unless you have a skilled metallurgist on 
your staff, or unless you take advantage of the free 
services of a company that has invested hundreds 
of millions of dollars in steel research—this is United 
States Steel, 525 William Penn Place, Pittsburgh 30, 


Pennsylvania. 


United States Stee! Corporation « American Steel & Wire « Columbia-Geneva Steel « National Tube U it d St t St | 
Tennessee Coal & iron « United States Steel Supply « United States Stee! Export Company ni e a es ee 
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Lower Left—Problem: Combine maximum pay load and safety in 
gasoline tank trail Solution: Tuttle Mfg. Co. in Los Angeles 
recommended USS Cor-TEN High-Strength Low-Alloy Steel, well 
known for its ability to increase pay loads without sacrificing strength 
or reliability. Pay-off: Entire side of tank was caved-in in freeway 
crash, but the Cor-TEn Steel didn’t crack or tear. Cargo was saved 


and possibility of fire averted. 


Lower Middle—Problem: Build completely reliable high-pressure 
natural gas storage vessels for Tokyo Gas Works Ltd. and save on 
steel. Solution: Vessels were built from USS“ T-1’’ Constructional 


#88 & & 
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Alloy Steel. Plates were cold-formed and welded with a 90% joint 
efficiency factor. Pay-off: Due to the high allowable working stress 
(36,000 psi), they saved 1,720 tons of steel. 


Lower Right—Problem: Design for a textile plant a 100% con- 


tinuous steam process for vat dyeing that would insure exact color 


fidelity. Solution: Stainless Steel—its dense surface insures ease of 


cleaning, complete absence of color contamination. Pay-off: With the 
old equipment, dyeing was limited to one shade because it couldn’t 
be adequately cleaned. The new Stainless equipment simply needs 
to be flushed out with hot water and it is clean enough for a new color. 

USS, “T-1"" and COR-TEN are registered trademarks 









Now you can EO why only 
leads & pencils give you perfect 


al 


GRAPHITE LIKE THIS + CLAY LIKE THIS MAKES THIS LEAD STRUCTURE 


a - 
100% “ELECTRONIC” GRAPHITE ca SUPERFINE CLAY MAKES THIS LEAD STRUCTURE 


YOU ALWAYS GET PROVEN QUALITY FROM TURQUOISE DRAWING LEADS AND PENCILS 


PROVEN GRADING -17 different formulae make sure you get exactly the line you expect— 
from every pencil, every time. 
PROVEN DURABILITY — Because compact lead structure gives off no chunks of useless “dust” 
to blow away, Turquoise wears down more slowly. 
PROVEN NEEDLE-POINT STRENGTH — as electron photomicrograph shows, Turquoise lead struc- 
ture is finer—and therefore stronger. It holds a needle point under 
drawing pressures for long lines of unchanging width. 


EAGLE PENCIL COMPANY + NEW YORK + LONDON « TORONTO + MEXICO +» SYDNEY « BOGOTA 
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THIS ELECTRON MICROSCOPE TAKES PERFECT 
PICTURES 7,500 TIMES ACTUAL SIZE— 
lets you see the startling difference 
between Eagle’s “Electronic’’ Tur 
; quoise lead and the lead in the usual 
quality drafting pencil 









Eagle Turquoise 
reproduction 







_ Relatively large, irregular particles 
of graphite make a rough-edged line 
with gaps that permit the passage of 
light. Prints will be inferior. 





.-- AND MARKS LIKE THIS 


Tiny, more uniform particles deposit 

as a Clean-edged, solid opaque line that 
blocks the light and reproduces 

to perfection. 





WRITE FOR FREE SAMPLE DEMONSTRATION KIT 


...- AND MARKS LIKE THIS (including Turquoise wood pencil, Turquoise lead, and 
 cepenenmnd Turquoise “skeleton” lead) naming this magazine. Eagle 


Pencil Company, 703 East 13th Street, New York, N. Y. 







TURQUOISE oraw 
@ TURQUOISE DRAWING PENCILS: © "’Electronic” graphite. 17 grades, 6B through 9H. 








@TURQUOISE 
CLEANTEX 
ERASER: 


Super-soft, 
non-abrasive =S 
rubber. 


@ TURQUOISE DRAWING LEADS: PENCILS AND LEADS 


Fit any standard lead holder. Grades SB through 9H. 
are the largest-selling 


elas Sa Ogee 














@ TURQUOISE LEAD HOLDERS: Hold any grade of Turquoise lead. 
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PREVENT CONTAMINATION OF AIR OR GAS 


wn ve [FR] Axi compressor 


a” THE Ingersoll-Rand Axi-compressor, 

there’s no possibility of contaminating air 
or gases with oil, because there is no lubricant 
in the compression chamber. The two helical 
rotors operate with close clearances—but they 
never touch each other and never touch the 
casing. Hence there’s no need for any inter- 
nal lubrication. 

The rotors are synchronized by timing 
gears, encased in a separate, oil-tight com- 
partment. Shaft seals between the compres- 
sion chamber and atmosphere are simple 
labyrinth type as standard. Positive, mechan- 
ical type seals are also available. This is just 

‘ ‘ . SPACE-SAVING, COMPACT DESIGN—can be 
one of several basic advantages of the Axi- installed on simple, low-cost foundations. 
compressor for compression or vacuum serv- 
ice. Ask your Ingersoll-Rand representative 
for complete information, or send today for 


a copy of Bulletin 11,001A. SMOOTH, PULSATION-FREE COMPRESSION — 
no bulky air receivers required. 


In ersol I -Rand OPERATES AT HIGHER MOTOR SPEEDS —can 
be direct driven without belts or gears. 


17-648 11 Broadway, New York 4, N. Y. 


advantages: 


CLEAN, OIL-FREE AIR—no danger of contami- 
nation from lubricants. 


PUMPS © CENTRIFUGAL & RECIPROCATING COMPRESSORS © DIESEL ENGINES © AIR & ELECTRIC TOOLS © TURBO BLOWERS © STEAM CONDENSERS 
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Variable barking-grinding rates synchronized by pushbutton 


JEFFREY CONVEYING SYSTEM 





- % 


At this pulpwood mill, barking drums prepare wood at 
a 0 to 30 cords per hour clip... grinders consume 4 to 
12 cords per hour...Jeffrey conveyors synchronize 
supply and demand by merry-go-round routing and 
stockpiling of wood. 







BELT +1 





Here's how it works: Barked wood is discharged : BELT 72 
to conveyor #1. More than enough is diverted to conveyor AE. cower 
#2 because correct sizes must be selected to efficiently 
load magazines for batch grinding. Conveyors #3 and #4 
take excess wood to rotary table where remote-control 
plows divert it back to grinders as needed...or to stock- 
pile conveyors #5 and #6. Any deficiency in supply from 
barking drums is made up by routing wood from stock- “7 BELT 24 
piles to rotary table via chain feeder #7 and conveyor #8. — 











#3 











CHAIN 











CHAIN FEEDER #7 





Are you looking for a better way to move 
materials where you want ’em, when you want ’em? 
Jeffrey conveying equipment is built for the long haul, 
for an uninterrupted flow of operations or flexible 
stop-n-go handling of materials. Let us show you how 
to save time and money with Jeffrey conveying equip- 


ment. The Jeffrey Manufacturing Company, 915 North 
Fourth Street, Columbus 16, Ohio. S| CC Ee = FR a YW 





CONVEYING « PROCESSING: MINING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 
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Traditionally dependable 


TAYLOR 


The Taylor Forge line of 
Welding Fittings is truly 
complete, embracing 
every size, type, thick- 
ness and material for 
any service condition. 


Because extreme dimensional accuracy of 
the assembled union is required in order 
to assure precise metering, Taylor Forge 
Orifice Flange Unions are specified for 
this exacting service by the larger users 
throughout the world. 


Forged and fabricated booster 
nozzle assembly for guided mis- 
sile. Both hammer and press 
forging methods are used in 
producing this part. 


Spiral-Weld Pipe, 

our original product, 

(first made as spiral riv- 

eted pipe nearly 60 years 

ago), remains to this day a 

major item and its use continues 

to expand. Its money-saving fea- 
tures are widely recognized in many 
services. 


Electric Fusion Welded 
Pipe is made in sizes from 14” 
OD to 96” OD with wall thick- 
nesses to 1.531”, and in a variety of 
materials, including stainless and alloy 
steels. 























in many different fields 


FORG 


FORGED, ROLLED AND EXTRUDED PRODUCTS IN CARBON AND 
ALLOY STEELS, STAINLESS STEEL and all other ferrous and non-ferrous metals 


Welding Fittings 
and 
Forged Flanges 








Wherever piping is important—as in depended upon in many different fields 
power, processing, gas transmission and throughout industry. One thing all have 
distribution, heating, air conditioning and in common is the dependability, the in- 
many other fields—Taylor Forge is recog- tegrity that has always been associated 
nized as the leading manufacturer of high- with the name TAYLOR FORGE. 


est quality Welding Fittings and Forged 


Taylor Forge & Pipe Works 


General Offices and Works: P.O. Box 485, Chicago 90, Illinois 
hess or pressure standard. Plants at: Carnegie, Pa.; Somerville, New Jersey; Gary, Indiana; 


. H ton, Texas; Font , Calif.; H ilton, Ont., C d 
Many other types of forged, rolled and IRB NAR inti MR ee gE IES 


Flanges of every size, type and wall thick- 


District Sales Offices: New York, Boston, Philadelphia, Pittsburgh, 
extruded products help make Tavlor Forge Atlanta, Chicago, Houston, Tulsa, Los Angeles, San Francisco, 


Seattle, Toronto, Calgary, Montreal. 






Taylor Forge was America's first and 
is still the country’s foremost manu- 
facturer of Welding Necks, Nozzles, 
Large Diameter Flanges and similar 
boiler, heat exchanger and other 
pressure vessel components. Such 
parts are made in any size and 
material for any service condition. 

















This Gas Pipeline Combi- 

nation Valve Setting and River 
Crossing Header with integral ven- 
turi reduction is typical of the many dif- 
ferent forged headers with contoured outlets 
produced by Taylor Forge for the petroleum proc- 
essing and gas transmission industries. 













January 17, 1955 


As sheblinked this terse message, the USS Nautilus 
cast off and steamed to sea leaving an old era of 
oceanic travel in its wake. 


This is the first nuclear-powered, steam-turbine- 
driven submarine ever to be built. With the eyes 
of the world watching, it was a project with no 
margin for failure. Exhaustive sea trials which 
tested every feature of her equipment proved that 
the only acceptable result—success—had been 
completely realized. 


We take pride in Walworth’s share in this mo- 
mentous achievement. For, from the days when 
the Nautilus was still on the drawing board to the 
last stage of construction, Walworth engineers 
worked directly with the Electric Boat Division of 

WA LWO R T Be the General Dynamics Corporation—helping with 
, the myriad of piping problems this new concept 
Manufacturers since 1842 of transportation posed. Now the Nautilus pre- 

valves ... pipe fittings ... pipe wrenches pares to join the fleet with Walworth Valves and 
Fittings, both standard and special items, installed. 





750 Third Avenue, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS We are glad to be aboard. 
THROUGHOUT THE WORLD 
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View of hydrocarbon outlet line just below reactors shows three of a total of 67 
Badger S-R Expansion Joints at Firestone’s new Butadiene Plant at Orange, 


Texas. Joints shown are equipped with guide bars and external covers. 


Badger S-R Expansion Joints handle rugged 


1100° service at Firestone’s new plant 


The Houdry process used at Firestone Tire and Rubber Com- 
pany’s new Butadiene Plant calls for temperatures up to 1100°. Add 
critical forces on anchors and connected equipment, wind loading, 
and complex piping arrangements and you have real problems in 
piping and expansion joint design. 

Working together with Catalytic Construction Co. and Firestone, 
Badger solved these problems with new Service-Rated (S-R) Expan- 
sion Joints. In all, sixty-seven joints have been installed, all of the 
new Series 50 (low pressure) S-R design. Ranging in size from 30” 
to 72”, the joints are arranged singly or in systems of hinged and 
tandem types to absorb and control pipe line movement (which, 
due to the piping arrangement, is often axial and lateral in two 
different directions). Stainless steel bellows are used in all joints; 
welding nipples are stainless or carbon steel depending on tempera- 
tures to be encountered. 

Here is another example of a severe pipe expansion problem 
Badger S-R Expansion Joints and engineering experience have 
solved successfully. Find out more about the ways they can help you 
— write today for illustrated brochure. 


BADGER MANUFACTURING COMPANY 
230 Bent St., Cambridge 41, Mass. « 60 East 42nd St., New York, New York 
Representatives in Principal Cities 


New corrugation and ring designs produce 
better equalization, “all-curve” flexing 


Curvilinear Corrugations used in S-R Ex- 
pansion Joints were developed by the 
Badger Research Department. Under op- 
erating pressures (white line) the new de- 
sign produces more uniform movement 
per corrugation and natural ‘‘all-curve’’ 
flexing. Stress is reduced...life increased. 


S-R Joints for higher pressures have tubu- 
lar Reinforcing Rings. These new rings 
make metal-to-metal contact only in the 
‘*valley’’ of each corrugation allowing natu- 
ral “‘all-curve”’ flexing (white line). Tubular 
shape permits greater effective flexing 
height which contributes to longer life. 


Series 50 corrugation 
cross-section 


Series 150 corrugation 
and ring cross-section 


BADGER 


SERVICE RATED 


© 1958 BMC 


EXPANSION JOINTS 





NEW IDEAS? | sure 
GET PLENTY AT THE POWER 
SHOW. NO DOUBT ABOUT IT, YES, ED. were 
GILL, | ALWAYS GET A WEALTH ESPECIALLY CONCERNED RIGHT 
OF ENGINEERING INFORMATION NOW WITH LOWERING 
BY TALKING TO THE EXHIBITORS’ OUR PRODUCTION COSTS, 
TECHNICAL PERSONNEL. AND AND SOME OF THE IDEAS 
THIS IS THE PLACE TO SEE I'VE PICKED UP HERE ARE GOING 
AND COMPARE NEW, COST- TO HELP DO IT. 
SAVING EQUIPMENT. 


. 
» 


; i 
a 9; 


<) 


You, Too, Can Secure Valuable 
at the 
23rd National Exposition of 
POWER & MECHANICAL 


ENGINEERING 


Auspices of ASME 


New York Coliseum, December 1-5, 1958 


30 / OCTOBER 1958 MECHANICAL ENGINEERING 








NEW IDEAS 


See first-hand the new, cost-saving products 
of these leading manufacturers— 








Partial list of exhibitors as of August Ist. 


Abrams, Inc., Morris 

Aerco Corporation 

Air Conditioning Equipment Corp 
Airetool Mfg. Co 

Alco Products, Inc. 

Allen-Bradley Co. 

Allis-Chalmers Manufacturing Co 
Allis Co., The Louis 

Alloy Steel Products Company 
American Air Filter Company, 
American Brass Company, The 
American Hydrotherm Corporation 
American Pullmax Company, Inc 
American-Standard: 

Kewanee Boiler Division 

Ross Heat Exchanger Division 
Anchor Packing Company, The | 
Anderson Company, The V. D. 
Armstrong Machine Works 
Armstrong Steam Trap Company 
Automatic Switch Co. 

B&W Co., Tubular Products Division 
Bailey Meter Company 
Barber-Colman Company, 

Wheelco Instruments Division 
Barnes & Jones, Inc. 
Barrett-Cravens Company 
Bart Manufacturing Corp. 

Beaver Pipe Tools, Inc 

Beemer Engineering Company 
Bergen Pipesupport Corporation 
Biach Industries, Inc. 

Biddle Co., James G. 

Bituminous Coal Institute 

Black, Sivalls & Bryson, Inc. 

Boston Geor Works 

Bragar Co., Inc., Norman 

Braun & Co., C. F 

Brown Boveri Corporation 

Bruckner Machine & Tool Co. 
Bruning Company, Inc., Charles | 
Buck Manufacturing Company 
Burling Instrument Company, 
Byers Company, A 

Byron Jackson, Div. of Borg-Warner 
Cambridge Instrument Company, Inc 
Carey Manufacturing Co., The Philip 
Carpenter and Patersoa, Inc 
Carpenter Steel Company, The, 

Alloy Tube Division 
Chemiquip Company 
Chiksan Company 
Clark Bros. Co., 

Division of Dresser Operations, 
Clayton Manufacturing Company 
Cleaver-Brooks Company 
Cobon Plastics Corporation 
Cobra Metal Hose, 

Div. D K Mfg. Co. 

Cochrane Corporation 
Collins Machinery Corporation 
Combustion Control Division, E.C.A. 
Commander Manufacturing Company 
Conax Corporation 
Continental Electric Equipment Co. 
Couse & Bolten Co. 
Crawford Fitting Company 
Curtiss-Wright Corporation: 
Metals Processing Division 
Research Division 


Inc. 


Inc 


Inc 


ASME 


ANNUAL MEETING 


with some 110 technical sessions 
will be held at the Statler-Hilton 
and Sheraton-McAlpin Hotels 


during the same week. 
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Cyclotherm, Division, National—U. S. 
Radiator Corporation 


Dampney Company, The 

Dayton Rubber Company, The 

De Laval Steam Turbine Company 

Delta Equipment Company 

De Walt, Div., American Machine & 
Foundry Company 

Diamond Expansion Bolt Co., Inc. 

Diehl Manufacturing Company 

Dumore Company, The 

Durabla Manufacturing Company 


Earle Gear & Machine Company, The 
Eastern Power Equipment Corp. 
Eddington Metal Specialty Company 
Electric Products Company, The 
Electro Dynamic, 
Division of General Dynamics Corp. 
Electronics Corporation of America, 
Combustion Control Division 
Epic, Inc 


Equipto Division Aurora Equipment Co. 


Eutectic Welding Alloys Corporation 


Falcon Alarm Company 

Falstrom Company 

Fee & Mason Mfg. Co., 

Flanders Filters Inc. 

Flintkote Company, The, 
Van-Packer Company Division 

Flow-Actuated Control Co. 

Fluid Controls Co. of New York, Inc 

Foley Manufacturing Company 

Foster Engineering Company 

Foxboro Company, The 

Furnas Electric Company 


Inc. 


Garlock Packing Company, The 

Gems Co. 

General Controls Co. 

General Dynamics Corporation, 
Electro Dynamic Division 

General Fireproofing Co., The 

Globe Company, The, Products Div 

Golden-Anderson Valve Specialty Co. 

Graham Machine Tool Co. 

Graver Water Conditioning Co., 
Division of Union Tank Car Co. 
Green Fuel Economizer Co. Inc., The 
Griffin Equipment Corporation 

Grinnell Company, Inc. 
Gulf Oil Corporation 
Gulton Industries, Inc. 


Hamon, Inc. 

Harbison-Walker Refractories Co. 
Healy-Ruff Co. 

Heating, Piping & Air Conditioning 
Heller & Sons, J 

Hobart Brothers Company 
Homestead Valve Manufacturing Co 
Hope Electrical Products Co. Inc. 
Hungerford & Terry, Inc. 
Hydraulics, Inc. 


1-T-E Circuit Breaker Company 
Illinois Water Treatment Co. 
Industrial Equipment News 
Industrial Products Engineering Co. 
International Boiler Works Co., The 
International Nickel Co., Inc., The 





i 


International Research and Develop- 
ment Corporation 


Janney Cylinder Company 
Jarco Services, Inc. 

Jenkins Bros. 

Jerguson Gage & Valve Co. 
Johns-Manville Sales Corp. 
Johnson Corporation, The 
Judd Valve Co. 


Katolight Corporation 

Keasbey & Mattison Company 
Kewanee Boiler Division 

Kieley & Mueller, Inc. 

Klemp Metal Grating Corporation 


Lapp Insulator Co., Inc., 

Process Equipment Division 
Leibfried Manufacturing Corp., C. H. 
Leslie Co. 

Lewin-Mathes Company, 

Division of Cerro De Pasco Corp. 
Lubriplate, Division Fiske Brothers 

Refining Co. 


McDonnell & Miller, Inc. 
Mcintosh Equipment Corp. 
Magnetrol, Inc. 

Malan Construction Corp. 
Marcus Transformer Corporation 
Mechanical Engineering 
Mercoid Corporation, The 

Miller Fluid Power, 

Division, Flick-Reedy Corp. 
Milwaukee Electric Tool Corporation 
Moore & Co., Samuel, 

Dekoron Products Division 
Motor Generator Corporation 


National Tube, Div., U. S. Steel Corp. 
Neptune Pump Manufacturing Co. 


New Hermes Engraving Machine Corp. 


Niagara Blower Company 
Nicholson File Company 
Nicholson & Company, W. H. 
Norcross Companies, Sterling E. 
North American Aviation, Inc., 
Atomics International Division 


O'Neil-Irwin Manufacturing Co. 
Onan & Sons Inc., D. W. 

Optimum Control ‘Corp. 
Owens-Corning Fiberglas Corporation 


P-K Industries Inc. 
Panellit Inc. 
Penberthy Manufacturing Company, 

Div. of Buffalo-Eclipse Corp. 
Permutit Company, The, 

A Div. of Pfaudler Permutit Inc. 
Philadelphia Gear Works, Inc. 
Philadelphia Pump, 

Division of American Meter Co. 
Pick Manufacturing Co. 

Pittsburgh Corning Corporation 
Plant Engineering 

Poole Foundry & Machine Company 
Porter & Co., Inc., H. W. 

Power, 330 West 42nd St. 

Power Chemical Co. 

Power Engineering 

Power Industry 





Rapid Electric Company 
Raybestos-Manhattan, Inc. 
Raymond Corporation, The 
Republic Stee! Corporation, 
Steel and Tubes Division 
Research-Cottrell, Inc. 
Ribble Co., C. H. 
Ric-wil Incorporated 
Ridge Tool Company, The 
Robinson, Inc., John R. 
Ross Heat Exchanger 


Sarco Company, Inc. 

Scam Instrument Corporation, The 
Schaub wy gh og Co., Fred H 
Schrader’s Son, 

Div. of Scovill ito. Co., Inc. 
Sheldon Machine Company, Inc, 
Shell Oil Company 
Sier-Bath Gear & Pump Co. 

Smith Corporation, A. O. 
Southern Power & Industry 
Spence Engineering Company, Inc. 
Spencer Turbine Company, The 
Squires Company, The C. E. 
Stephens-Adamson Mfg. Co. 

Sticht Co., Inc., Herman H. 
Strong, Carlisle & Hammond Co. 
Struthers Wells Corporation 
Sumco Engineering Company 
Superior Combustion Industries, Inc, 


Texas Company, The 
Thomas Flexible Coupling Company 
Thomas’ Register of American Mfrs. 
Titusville Iron Works, 

Div., Struthers Wells Corp. 
Toledo Pipe Threading Machine Co. 
Trerice Company, H. O. 

Troy Engine & Machine Company 


United States Stee! Corporation 


Valcor Engineering Corporation 
Van-Packer Company, 
Division of the Flintkote Company 

Vapor Heating Corporation 

Velan Engineering Ltd. 

Viking Pump Company 

Vogt Machine Co., Henry -. 

Voss Co., Inc., J. H. H. 


Waldron Corporation, John 
Walker, Crosweller and Co., Ltd. 
Wallace & Tiernan Incorporated 
Warrick Co., Charles F. 

Wells Manufacturing Corporation 
West Instrument Corporation 
Wheelco Instruments, 

Division, Barber-Colman Company 
Wiedeke Company, The Gustav 
Wilson, Inc., Thomas C. 

Wing Mfg. Co., L. J. 


Yarnall-Waring Company 

York Company, Inc., Otto H. 

York Separators, Inc. 

York-Shipley, Inc. (Industrial Division) 
Yuba Consolidated Industries, Inc. 
Zenith Electric Company 


Ziegler & Company, G. S. 
Zurn Industries, Inc. 


@ 1246 


Fill out the coupon and register now, by mail. Save time, 


avoid standing in line. Your admission badge will be mailed to you. 
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Name 


Title 


Yes, please, send me admission badge at no charge. 


23rd National Exposition of Power & Mechanical Engineering 
480 Lexington Avenue, New York 17, N. Y. 
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There’s practically no limit 
to the things Bundy can mass-fabricate 


...and we do it with Bundyweld, the stronger, 
safer steel tubing that’s made for easy bending 


omen Bundye technicians turn out many a strange shape—each to its 
exact tolerances. At Bundy, you get precision in mass-fabrication. 
Jigs, fixtures—even machines—are designed by Bundy specifically to cut 
customers’ unit costs. 

You get Bundywelde Tubing, too. An exclusive process (right) gives it unique 
physical properties. So Bundyweld—master of volatile refrigerants and high- 
pressure brake fluids—has become the safety standard of two major industries. 


Bundy engineers will design your tubing part, or work with you on its 
development. When we fabricate your parts, you can count on careful pack- 
aging, on-time delivery. Bring your tubing problem to Bundy. Contact ustoday! 





Bundyweld is the only 
tubing double-walled 
from a single copper- 
plated steel strip, met- 
allurgically bonded 
through 360° of wall 
contact for amazing 
strength, versatility. 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
high burstingstrength. 
Sizes up to %” O.D. 


There's no real substitute for Bundyweld Tubing 


BUNDY TUBING COMPANY 


DETROIT 14, MICHIGAN 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, GERMANY, AND ITALY 
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WHICH SNAP-TITE 
[9 BEST FOR al 


SNAP-TITE ‘‘H’’ COUPLING. . 


FOR HYDRAULIC OR AIR 

“H” Coupling for high strength, higher 
efficiency, high-resistance to heavy line surge. 
Sizes: 4" thru 10”. Bulletin No. 240 





SNAP-TITE ‘IH’ COUPLING... 


FOR RESISTING THE IMPACT OF 
RECIPROCATING AIR OPERATED TOOLS 


The ‘IH’ Coupling delivers more air to tools. 
Cylinder-type ‘IH’ valve for 360° contact. 
Sizes 4” thru 1%”. Bulletin No. 248. 





SNAP-TITE HI-FLOW COUPLING. .. 


FOR AIR AND FLUIDS UP TO 150 p.s.i. 
Hi-Flow is recommended to connect small air 
tools to plant air system, and for low pressure 
fluid transfer in small lines. 

Sizes: 1%” thru 34” Bulletin No. 249 


SNAP-TITE ‘‘E’’ COUPLING... 


FOR VACUUM SYSTEMS IN THE MICRON RANGE 


“‘E” Coupling performs in the micron range 
in the smaller sizes _both connected and dis- 
connected. Recommended, too, for gravity 
flow .. . U.L. approved for LP Gas. 
Sizes: \y" thru 10”. Bulletin No. 250 


SNAP-TITE ‘T’ COUPLING...... 


FOR FUMING ACIDS, ALKALIES, SOLVENTS... 


*T’ is the only coupling now on the market 
for fluid temperatures from — 40°F to +400°F. 
Its seals are made of Teflon for which there 
is no known solvent. 

Sizes: 4” thru 3”. Bulletin No. 270, 








Snap-Tite Couplings are available plain, (without valves), and 
with either single or double shut-off. Couplings normally fur- 
nished in alloy steel, but all (except hi-flow) are also available 
in brass, aluminum, or stainless steel with a variety of finishes, 


SNAP-TITE, INC., UNION CITY 4, PA, 
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Exclusive U-packer gives a 
positive seal without com- 
pression set because of rub- 
ber distortion. Line pressure 
inside the U-packer keeps 
it open and forced against 
its metal backing—the 
higher the al the 
tighter the seal. 





“.t 2 x a Exclusive 
; 


U-Packer 


360° 
contact 








Bonded valve washer 
(pat. pending on valve construction) 


Exclusive U-packer 








Nipple seals in coupler b 
depressing the lip of the f 
packer and slightly com- 
pressing the body of the 
packer. This new E-packer 
gives positive seal under 
high-pressure, low-pres- 
sure, and vacuum. 








L Tefion Valve Seal 


Teflon Nipple Seal 
Teflon Valve Seal 


SNAP-TITE COUPLINGS 
CAN HANDLE ALMOST 
ANYTHING THAT FLOWS 
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PIPE MILLS 


MAKES THEM ALL 


...Complete equipment lines 
for heavy or light production! 
Uae writes Oe , :, 
aa { Uncoilers, slitters, roll-forming 
a machines, cut-offs, pipe and tube 
mills, special machinery for fer- 
rous or non-ferrous metals are all 
made and engineered by Yoder to 
fit your specific requirements. 


Special attachments and auxiliary 
units can perform additional oper- 
ations such as welding, coiling, 
| punching or embossing without 
ROLL FORMING npr ay ‘ 
extra labor cost while increasing 
MACHINES . 
Tit .-A production speed. 


Let Yoder engineering and “know- 
how” help you get the most from 
your plant... with Yoder equip- 
ment. For full details, write to: 


THE YODER COMPANY 


5499 Walworth Ave. « Cleveland 2, Ohio 


Visit Booth 2770, Metal Show, 
Cleveland, Ohio, October 27-31 


: — 
=... ah 
=o IE 

= | <—— 


LEVELLERS 4 AH 
: RECOILERS SLITTERS UNCOILERS 


PIPE AND TUBE MILLS (ferrous or non-ferrous) 


YODER COLD ROLL FORMING MACHINES 


ROTARY SLITTING LINES 
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A Marion type 5760 stripping shovel in action. 
The dipper could fill two railroad cars in a 
single pass. 

rr 


— 
kao ¢ 


Farrel® gears take loads in stride 
on world’s largest power shovels 


Precision generation, combined with the use of highest-grade 
materials, give Farrel gears the ability to withstand the heaviest 
shock loads encountered in machine applications. The backbone 
in the gears—formed by the meeting ze the two helices without 
a center groove—puts the entire face width of the gear to work. 
This pays off in extra strength and greater load-carrying capacity. 

These are a few of the reasons why Farrel gears are “naturals” 
for the main-hoist drive in the largest power shovels ever built. 
Made by Marion Power Shovel Company, these giant machines 
have dipper capacities as —_ as 75 cubic yards. 

Farrel engineers are available for help in working out unusual 
gear problems. Write today for further information. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 


Sales Offices: Ansonia, Buffalo, Boston, Akron, Ann Arbor (Mich.), Chicago, 
Minneapolis, Los Angeles, Salt Lake City, Tulsa, Houston, Fayetteville (N. C.) 


European Office: Piazza della Republica 32, Milano, Italy 
a a ® 


F8-1150 
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new high capacity fan cooled 
reducers take up 50% less space 


LOOK AT THE SPACE YOU SAVE! 


Think what this can mean to your products! You can 
make important savings in space and weight . . . in the 
neighborhood of 50% ... depending upon output 
torque requirements. Or, you can design for heavier 
loads... up to 80%... without adding an ounce of 
weight to your product. You get more horsepower 
per dollar! 

This new line of Philadelphia Fan cooled Worm Gear 
Reducers is available in 3, 3% and 4”’ center distances 
for ratios from 5 1/6:1 to 60:1. Fan cooling, sturdy 
finned housings, improved tooth forms, precision 
ground alloy steel worms and special high strength 
bronze gears all combine to give you a drive that will 
handle heavier loads in less space. 


STANDARD STOCK PARTS SIMPLIFY SELECTION. 
These new fan cooled units have a degree of simplicity 
and flexibility never before available. Standardized 
housings, fans, gearing and mounting bases permit you 
to select any drive arrangement you need . . . permit us 
to give you prompt delivery from stock. 

They simplify your design problems too. For Example: 
horizontal units can be furnished without mounting 
bases. Housings can be designed as an integral part 
of your product. 


For more information . . . horsepower ratings . . . dimensions . . . construction details 
... write for your copy of Bulletin WG-583. 


PHILADELPHIA GEAR CORPORATION 


Erie Avenue and G Street + Philadelphia 34, Pennsylvania 


philadelphia gear drives 


Offices in all Principal Cities ¢ Virginia Gear & Machine Corp., Lynchburg, Va. 
INDUSTRIAL GEARS & SPEED REDUCERS e LIMITORQUE VALVE CONTROLS © FLUID MIXERS © FLEXIBLE COUPLINGS 
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During shop fabrication, ninety 
K-Welds Kellogg’s inert gas 
shielded technique of manual are 
welding ... were made by Kellogg on 
the Type 316 stainless main steam 
piping for Philadelphia Electric Com- 
pany’s Eddystone Station, Unit No. 1. 
All were heat treated after welding, 
) at 1900-1950 F. 
In the photo above, the K-Weld 
root bead already has been deposited 
—using 1/16 in. filler wire (16 Cr.-8 
. Ni.-2 Mo.). The operator is making 
the second pass by conventional man- 
ual are welding. This and the remain- 
ing passes are made using covered 
electrodes (B&W 16-8-2) for this ex- 


tremely heavy-walled section. 

Inspections by liquid penetrant 
and radiography .. . four for each weld 
. .. were as follows: (1) After the first 
54 in.; (2) Halfway between %% in. 
and outer surface, provided the dis- 
tance was greater than 34 in.; (3) On 
completion of weld; (4) After solution 
heat treatment. These inspections 
show the extent to which Kellogg 
goes, beyond code requirements in 
this case, to control quality of fabri- 
cation. 

The M. W. Kellogg Company wel- 
comes inquiries on its complete service 
to the power piping industry from 
consulting engineers, engineers of 


Fabricated Products Sales Division 
THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Co., Ltd., Toronto e Kellogg 


Societe Kellogg, Paris e Co 





owe wwwwe 


a 


International Cor p 


London e Kellogg Pan AmericanCorp., New York 


mpanhia Kellogg Brasileira, Rio de Janeiro e Compania Kellogg de Venezuela, Caracas 








POWER PIPING-THE 


ENGINEERING 


MECHANICAL 














KELLOGG’S 


K-WELD 


TECHNIQUE 


KEEPS PACE 


power generating companies, and 
manufacturers of boilers, turbines, 
and allied equipment. 


fo welding moc 


Conductors i] 
“A 


fixture gos 


AVE TAVE, 


Low Pressure intermediote Press High Pressure 
K-Weld root bead is deposited while pipe in 
terior is under controlled inert gas pressure in 
specially designed portable gas chamber fix- 
ture. Diagram shows details of fixture, and 
how interior weld surface can be controlled 
by varying pressure. 


KELLOGG —— aio. 


VITAL LINK 
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ALL IN A DAY’S WORK at 


CKitabargh Ofeeiap 








mF cHROME-MOLY PIPING 
Pe for high pressure 


~~ high temperature 
a central station 











These three jobs are typical of the wide 
variety of custom piping work which we do for the power 
and process industries. In the background of the photo welders 
are shown making the heli-arc root pass on 18” O.D., 

3.875” wall, chrome-moly main steam piping. In the foreground, 

ready for final inspection, is a 12” header for a process 

operation, fabricated of %” aluminum alloy. The pressure vessel, 

of austenitic steel, is one of many we produce for atomic energy application. 
The manufacturing of this type of piping requires specialized facilities .. . 
for engineering. fabricating, testing. assembly, and erection. 

We have those facilities. Use them on your piping jobs. 


Promoting Progress IN POWER AND PROCESS PIPING 


72797 AND EQUIPMENT COMPANY 


158 49th Street — Pittsburgh, Pa. 














Canada: CANADIAN PITTSBURGH PIPING, LTD., 68 YONGE STREET, TORONTO, ONTARIO 


Atlanta........ Whitehead Building Cleveland..... Public Square Building 
Chicago...... Peoples Gas Building New Orleans.......... P.O. Box 74. 
New York........ Woolworth Building 


PP-31 
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two leaders in vibration testing combine 





' now the i ; 
h LARGEST. & ork 
& 3 (7) manufacturer fr g 
lh 
of complete rc 
vibration testing 
systems! 



























































Here's how this integration benefits YOU 


e You benefit from new integrated engineering programs 
that bring you great new advances in vibration testing 
systems and techniques. 


e You benefit from new integrated manufacturing 
programs that shorten deadlines ...speed deliveries. 


* You benefit from new integrated sales and service 
teams that assure top efficiency in the field from 
coast to coast. 


e You benefit from new integrated management and 
administration that offers a complete line of vibration 
testing systems in all sizes and ratings... with all 
components matched for optimum system performance. 








LING ELECTRONICS, INC. 


.. leader in the manufacture of 
high-power, electronic vibration 
amplifiers and vibration 
control systems. 


THE CALIDYNE CO., INC. 


.. leader in the manufacture 
of electrodynamic shakers and 
vibration control systems for 
every range of vibration 
test programming. 


NG 


ELECTRONICS INC. 
FACTORY SALES OFFICES 

LING ELECTRONICS, INC. THE CALIDYNE COMPANY, INC. 

9937 W. Jefferson Bivd. 120 Cross Street 

Culver City, California Winchester, Massachusetts 





Tension tests are required to be made at room 
temperatures and at 670° F. The following minimum 
physical properties shall be met: 


At Room Temperature: 


TS Ys EL RA CHARPY _V-NOTCH 


70,000 30,000 Ls So 50 
At 670° F, the minimum tensile strength shall be 
51,000 p.s.i. and the minimum yield strength 
18,300 p.S.i. 


Rejection 


Each casting that develops unaccepta’ 
defects during shop working or re cog: 
conform to all of the requirements of 
these specifications shall be rejected 
No repair by welding or other means ? 


will be permitted. 


All cast pipe shall be hydrostatically 
tested to 5,900 p.s.i. and held at that 
pressure for 20 minutes with zero pipe 
leakage. Each length of pipe shall be 
hydrostatically tested at the manu- 
facturer's plant. 


The 30lL stainless steel shall con- 
form to the following ladle analysis: 


-O3 max. 
1.50% max. 
Phosphorous -03% max. 
Sulphur -03% max. 
Silicon 2.00% max. 
Chromium 18.00 - 
Nickel 8.00 - 


Carbon 
Manganese 


Radiographic Inspection 


(a) Paragraph SS (a) of the Supplementary requirements 
of ASTM-A 362-52T. 


(bo) All castings shall be radiographed 100% and shall 
conform to ASTM-E7 1-52, Class 2 quality, except 
as modified by these specifications. 


The manufacturer shall establish a positive system 
of identification of the X-ray plates which shall 

be subject to approval by the inspector. This 

system shall guarantee complete coverage by 
radiographing and provide for positive identification 
between the plate and the subject. 


Inspection of Penetrants 


All castings shall be subjected to inspection by 
fluorescent penetrants or penetrating dyes both inside 
and out. All cracks, porosity, or flaws revealed as a 
result of the Dye Penetrant Test shall be due cause for 
rejection of the casting. 


Pipe: All pipe of the following sizes shall 

e centrifugally cast stainless steel as per 
ASTM-A 362-52T, except as modified by these 
specifications: 


16" - Sch. 
12" - Sch. 
10" - Sch. 
8" - Sch. 


All pipe shall be machine finished to 125 
micro-inch interior and exterior. 














for nuclear piping 


Centrifugally Cast Stainless Steel 


me t y Solves Many Piping Problems 
Combinations of temperatures, pressures and corrosive condi- 

tions never encountered before: these are among the piping 

bed a problems that must be overcome by the men who design the 


nation’s nuclear power installations. 


Stainless steel centrifugally cast pipe provides many of the 

mri ee § «® é answers. Study the specifications at the left... specifications 

: demanded of stainless steel pipe on a recent job for Paul 
Hardeman, Inc., Los Angeles, California. This pipe is being used 

for heavy duty, high pressure, elevated temperature service in 

the primary piping system of the SPERT-III Reactor at the U.S. 

mM oO Atomic Energy Commission's National Reactor Testing Station 

near Idaho Falls, Idaho. The Stearns-Roger Mfg. Company, 


Denver, Colorado, is the architect-engineer on this project. A 
complete tabulation of the actual test data obtained on this pipe 


|e r oO Cc - i hey and to this specification is available upon request. 
Re 
%e 

ae 





U.S. Pipe is headquarters for metal mold centrifugally cast alloy 
and stainless steel pressure pipe over a wide range of special 





+ and standard analyses—in large and small quantities—and to 
2 e individual specifications. 
s pie , 
& e If piping of the type described above is the bottleneck in your 
* ® e e ° nuclear power planning, write and outline the problem. 

e * 

ee * 
A 





SIZE RANGE 
AND COMPOSITION FLEXIBILITY 
Outside Diameter — 6” to 50” 

Wall Thickness— %” and up 
Length—Up to 16’ 


Types of Stainless—All Standard AISI and ACI grades 
of ferritic and austenitic stainless, including No. 20 
Alloy, 17-4 P H, 17-7 PH and E.L.C. grades. 


Stee und jibes Liriwim ea 














For clean, 
crisp, 
opaque 


drawings- 


Use 


Imported 


Castell 





“saturated” with graphite of 
more than 99% carbon 


Masters the world over have long known it. If 


you are a young creative man on the way up, 
you will do well to find out for yourself why 
imported CASTELL is hailed as The Drawing 
Pencil of the Masters. 


Make a series of single and multiple pass lines 
with your CASTELL. Now examine them 
carefully with your magnifying glass. Note 
how each grade gives its own consistency of 
black in non-feathered lines of unvarying 
width, pencil after pencil. You will find this 
true even if you lay aside a drawing and 


resume work on it months or years later. 
CASTELL is saturated with “black gold” graph- 
ite—a natural crystalline allotropic form of 
carbon that has been microlet-milled to pro- 
duce granules of perfect cohesion. No oily 
substances are added to give the illusion of 
black. Its low index of friction enables you to 
work smoothly, effortlessly, hour after hour, 
with almost no fatigue. 

You owe it to your career to use CASTELL. 20 
scientifically graded degrees, 8B to 10H. 


Call your dealer now. 
Copyright 1958 


AW.FABER:-CASTELL 


NEWARK 3, N. J. 


/ he 3 VLA A LéME tn Penal 


Castell in Canada « Write Hughes Owens Co., Ltd., Montreal 


PREFERRED BY PROFESSIONALS 
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At Spencer Chemical Company Ammonia Plant... 


LECTRODRYERS stretch periods between defrostings 


| 


At Spencer Chemical Company’s Vicksburg 
WAVES TEST) o} ODM clio lsbemmolililolalls MLM elceleltla-te Ml oh ame] 
process employing partial oxidation of natural gas 
ihatsMelial-tanceh  Muleliciaiel mt mell fo] Yel) am 0100 colar: 
per day are liquified in an-air-separaticn plant 
Lectrodryers stretch periods between defrost 
ale) rath ay olgela-ss diate Toh celeh dar wmelale Mb 4i-taleMal=rel 
exchanger life They DRY a million feet of satu 
rated air per hour to a minus 60 F dewpoint 
20 million cubic feet of saturated hydrogen per 
day to a minus 80 F dewpoint 
Removing unwanted moisture with Lectrodryer 


can create new high levels of efficiency in any 


Leading industries /ook to 


BY DRYING 
SATURATED AIR 


—7 million cubic feet 
per hour at 600 psi 
and 40° F to minus 
60°F dewpoint 


BY DRYING 
SATURATED HYDROGEN 
—20 million cubic feet 

per day at 300 psi 
and 40°F to minus 
80° F dewpoint 


process involving air, gases or organic rele ks 
Lectrodryer engineers utilizing more isle la ae) 


years of specialized experience—can fully appraise 


your moisture-removing requirements and recom 
mend the best type of dryer for each application 


DO YOU HAVE A MOISTURE PROBLEM 
IN PROCESSING OR STORAGE? 


Write for LECTRODRYER: questionnaire, on 
which you can provide us with information needed 
to make specific recommendations regarding your 
drying needs. Pittsburgh Lectrodryer Division 
McGraw-Edison Company, 303 32nd Street 
Pittsburgh 30, Pennsylvania 


Lectrodryer ‘iii 


World's First and Foremost Manufacturer of Commercial 


and industrial Adsorbent Oryers 
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INDUSTRIAL 
SERVO- 
CONTROL 
VALVES 







es Haid Power 


Tew Oilgear Electrohydraulic Servocontro! Valves 


SERVO VALVE DESIGN OBJECTIVES: 1: Greater con- 
trol accuracy and resolution for rotation and straight- 
line drives. 2. For industrial applications, must be 
capable of controlling wide pressure and volume range 
with single-stage, fast response to a low input signal. 
3. Eliminate conventional valve frictional problems be- 
tween spools and cylinders. 4. Eliminate two-stage 
linkage and stability problems. 5. Eliminate first-stage 





pilot systems— supply pressure, centering devices, 
filters, and orifices required for pilot systems. 6. Pro- 
vide a flow rate substantially linear to valve displace- 
ment, with stability in null position. 7. Eliminate or 
substantially reduce valve “dead-band,” sticking, jam- 
ming, scoring. 8. Be “fail-safe.” 9. Operate safely in 
hazardous locations. 











Oilgear Servocontrol 
Valve with 
enclosure removed. 











SOLUTION: 1. A new concept of three and four-way 
single-stage electrohydraulic servo valve construction 

. only two moving parts in Oilgear’s new “Swing- | conman _ 
Plate” design. 2. No metal-to-metal contact between 
“Swing-Plate” (a) and valve body (b) . friction- 
less for high sensitivity, fast response to minute signals 

virtually eliminates sticking, scoring, jamming. 3. 
Clearances and port seal sizes can be varied to suit 
application and fluid handled. 4. Sharp, long rec- 
tangular chambers and lands linearize valve character- 
istics — flow rate essentially a linear function of valve 
displacement . . . supply high fluid power gain with 
minute “Swing-Plate’” movement. 5. Hardened stain- 
less steel construction assures reliable operation well 
in excess of a hundred million cycles, even with non- 





ALL 
TRANSISTOR 
| AMPLIFIER 






| HYDRAUL 
ACTU ATOR 











LVDT for) SYNCHRO (or) POTENTIOMETER 






New Oilgear Servocontrol components applied to controls 


lubricating fluids. 6. No pilot system pressure, centering 
devices, orifices, or internal filters required. 7. Spring- 
steel supports (c) respond instantly to low torque 
motor forces. 8. As torque motor armature (d) pivots on 
torsion shaft (e), valve automatically centers in event 
of power failure for “fail-safe” operation. 9. For opera- 
tion above 500 psi, a compensating cap equalizes hy- 
draulic forces to maintain selected clearances. 10. No 
special modification required for use in hazardous loca- 
tions. 11. Valves — open or enclosed — can be 
gasket-mounted. Pipe tap subplates are available. 


PERFORMANCE DATA: Flow Rate—4 gpm at 250 psi; 8 gpm at 1000 
psi pressure drop across valve. Supply Pressures—to 3000 psi. Torque 
Motor; Mid Position Force—11 Ib min.; 5 watts max. power demand; 
Stroke — +0.015 inches; Hysteresis—less than 3%; Differential Current 
—150 ma; Resistance per Coil—80 ohms. Other coil current and 
resistance values available. Net Weight—4%4 Ib. Width: 4%”; Height: 
2%"; Depth: a. 

Oilgear can supply all components for Fluid Power 
Servocontrol systems . . . all-transistor amplifiers, 
manual controls, preset controls, two-stage servo 
valves, variable displacement pumps, variable speed 
drives, motors and cylinders. 





















on Oilgear pumps and transmissions provide greater system 
accuracy and resolution. Functions easily attained with 
new Oilgear Servocontrol open and closed-loop systems 
are: 1. Precision, high-response speed control from zero to 
maximum rpm in either direction through remote control 
stations or switches. 2. Positive, high response, follow-up 
position control through remote command units. 3. Out- 
put motions or speeds with closed-loop systems will remain 
near constant with accuracies from 0.1% to 1.5%, and 
with resolution down to 0.05%. 

For further information on these new valves and systems, 
call your Oilgear Application-Engineer. Or write, stating 
your specific requirements, directly to... 


THE OILGEAR COMPANY 


Application-Engineered Controlled Motion Systems 
1570 WEST PIERCE STREET ° MILWAUKEE 4, WISCONSIN 
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_ DOWN WITH ExCEss AIR! 








Floating Front and Rear Grate Seals—A Detroit RotoGrate Exclusive. 
They decrease excess air. 


Automatic Air Seals Exclusive With Detroit 
RotoGrate Stokers Reduce Excess Air to 22% and Lower 











Detroit RotoGrate Stoker — an advanced design spreader 
stoker with forward moving grates, for medium and large 
boilers. Burns all ranks of bituminous coals and lignites with- 
out special preparation . . . also many waste or refuse fuels, 
either alone or in combination with coal. Efficiency is high — 
maintenance low. 


DETROIT STOKER 
COMPANY 





Many users reduce excess air to 22% or under, 
due to these free floating automatic front and 
rear seals with adjustable counterweights. They 
really seal, and stay sealed even after years of 
service. Air is directed to the active combustion 
zone. The result is increased combustion efficiency 
and economy. 


The rear under-grate seal plate provides a quiet 
coking section which extends across the furnace 
...expedites the ignition of green fuel. 


These and many other exclusive features of ad- 
vanced design make Detroit Stokers your best 
buy. There is a type and size Detroit Stoker for 
any boiler capacity from 3,000 to 400,000 pounds 
steam per hour. 


DETROIT STOKERS COST LESS: COST = INITIAL INVEST- 


MENT -+ UPKEEP + PRODUCTION LOSSES DUE TO 
EQUIPMENT OUTAGE. THE TOTAL IS LESS WITH DETROIT. 
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R/M Poly-V° Drive Delivers More Power in Less Space 


your 
..» ‘More 4 Dollar’’ 


R/M’s patented new drive design is the reason. R/M 
Poly-V Drive employs a single, endless, parallel 
V-ribbed belt running on sheaves designed to mate pre- 
cisely with the belt ribs. Flat belt strength and simplic- 
ity plus the high V-groove grip of V-belts adds up to 
twice the tractive surface of ordinary multiple V-belts. 
It’s proved in actual performance on drive after drive, 
to deliver up to 50% more power in the same space as a 
multiple-belt drive . . . equal power in as little as 24 the 
space! Other features are equally important: 

@ No Belt “Matching” Problems . . . Reduced 

Downtime Costs 


@ Uniform Tension and Constant Speed Ratios— 
No Load to Full Load! 


BELTS * HOSE e ROLL COVERINGS © TANK 


@ Smoother, Cooler Running . . . Oil Proof, Non 
Spark, Heat Resistant 


@ Less Shaft-Overhang ....Less.Drive Weight 


@ Two Belt Cross Sections Meet Every Heavy Duty 
Power Transmission Requirement 


Greater power delivery and dependability for every 
drive dollar begins when you specify R/M Poly-V* 
Drive. R/M engineers who developed it will assist you 
in determining the best installation for your applica- 
tion. Contact your R/M representative . . . or write for 
Poly-V Drive Bulletin #6638. 


*Poly-V is a registered Raybestos-Manhattan trademark. 


RM 630 


LININGS ¢ INDUSTRIAL RUBBER SPECIALTIES 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Other R/M products: Abrasive and Diamond Wheels * Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plastics * Sintered Metal Products ® Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 
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Maintenance and Steam Traps 


... there’s a relationship that goes far beyond 
trap maintenance alone 


Good traps and good trapping have 
a greater effect on your mainte- 
nance costs than does trap mainte- 
nance itself. By that we mean that 
the right traps, properly selected 
and installed, and with the benefits 
of a preventive maintenance pro- 
gram, will save far more mainte- 
nance dollars than they will cost. 
Under the pressure of spiralling 
maintenance costs, this thought 
becomes mighty important. Let’s 
take a look at what it involves: 


Proper Selection of Steam Traps 

1. Be sure it’s the right type of 
trap. 

2. Be sure it’s sized right and is 
for the correct operating pressure. 


3. Be sure it’s first rate in design 
and construction. 
Proper Installation of Steam Traps 

1. Install them so they are ac- 
cessible for inspection and mainte- 
nance. 

2. Install a test valve. 

3. Use a union or unions. 

4. Use a shutoff valve or valves. 

5. Use astrainer ahead of the trap 
if dirt conditions are bad. 

6. Use a by-pass only where con- 
tinuity of service is imperative. 

7. Standardize inlet and outlet 
connections. 


Preventive Maintenance Program 


1. Test trap regularly for proper 
operation. (Trap size, operating 
pressure and importance determine 
frequency.) 

2. Inspect internal mechanism at 
least once a year. 


You Get Indirect Benefits 
As Well 


The direct benefits of the plan out- 
lined are pretty obvious — good 
traps, properly selected, require 
less maintenance... testing and 
inspection prevents troubles that 
lead to maintenance. 


However, this plan provides in- 
direct benefits which reduce main- 
tenance in other parts of the plant 
as well: 


Good traps save steam and 
reduce the load (and consequently 
maintenance) on fuel handling and 
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Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 
age pulls valve open. Air is dis- 
ce 





rged along with condensate. 


HERE’S THE STEAM TRAP DESIGN 
THAT CAN REDUCE YOUR MAINTENANCE PROBLEMS 


0 steam 


WD convensate 


Lie g closed. Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 








burning equipment and on ash 
handling equipment. 


Good traps protect the system 
by eliminating water hammer and 
preventing the damage it can do. 


Good traps discharge carbon 
dioxide before it can go into solu- 
tion to form corrosive carbonic acid 
—less corrosion, less maintenance. 


Good traps increase production 
to reduce the length of time equip- 
ment must operate or reduce the 
amount of equipment needed... 
either way maintenance is reduced. 


How to Go About It 
(The Sales Pitch) 


We admit we’re prejudiced, but we 
don’t think there is any better way 
to select steam traps than with the 
help of the 44 page Armstrong 
Steam Trap Book. Here in a single 
source is specific data on the selec- 
tion and sizing of traps, how to in- 
stall them for best results, and how 
to maintain them most economically. 


The Steam Trap Book will also 
give you full information on the de- 
sign and construction of Armstrong 
Inverted Bucket Steam Traps that 
offer these important maintenance- 
reducing advantages: 

1. Armstrong Traps are depend- 
able. 


2. Armstrong Traps require no 
adjustments — go from full load to 
zero load automatically. 

3. Armstrong Traps are self-scrub- 
bing—ordinary dirt conditions can’t 
hurt them. 

4. Armstrong Traps have long-life 
parts — valve and seat are heat 
treated chrome steel — lever assem- 
bly and bucket are stainless steel. 


5. Armstrong Traps have water 
sealed valves to minimize wire 
drawing and erosion. 

Ask for your copy of the Steam 
Trap Book—there is no obligation. 
Then test Armstrong Trapping. If 
you are not completely satisfied 
with the results, you can return the 
traps for a full refund of the pur- 
chase price. You can’t lose much 
that way. Call your local Armstrong 
Representative or Distributor, or 
write 


Armstrong Machine Works 
8945 Maple Street 


Three Rivers, Michigan 


ARMSTRONG 
STEAM TRAPS 
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The A-B units in the motor con- 
trol panel (left) for this Lamb 
transfer machine are all stand- 
ard Allen-Bradley catalog items. 


When only the best will do... 
ALLEN -BRADLEY 


A ET A A, ARN a I OR ce 


eed 


It’s sound engineering to insist that your automatic 
production machines have the best in motor control 
...and that means Allen-Bradley—the quality 
motor control. 

Allen-Bradley motor control will provide the reli- 
ability you need. It’s the simple solenoid design— 
around which ail Allen-Bradley relays, contactors, 
and starters are built—that makes this possible. 
There is only ONE moving part . . . all trouble caus- 


Quality Motor Control 





is your assurance of millions of trouble free opera- 
tions.. And the double break, silver alloy contacts— 
standard throughout the Allen-Bradley line—never 
need service attention. They are always in perfect 
operating condition. 

Protect your production machines from control 
failures... insist on Allen-Bradley motor control. 
It’s the quality line preferred throughout industry. 


Allen-Bradley Co., 1308 S. Second St., Milwaukee 4, Wis.—In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 





Another automatic production machine “goes Allen-Bradley’ 
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Inco Nickel Alloys 
...fOr wire mesh in severe environments 


For corrosion, abrasion resistance 


This lint filter is a big reason why housewives buy 
RCA® Whirlpool automatic washers. Made of a light- 
weight Monel* nickel-copper alloy mesh, it can with- 
stand practically all household acid and alkaline 
solutions ... stands up to clothes grit, too. Monel mesh 
is easily formed, brazed, welded. And ... in fine meshes, 
it’s priced especially low. 


For “hot” strength, oxidation resistance 


At the Progressive Metal Treating Co., heat-treating 
trays lasted about 7 months — until they were made of 
Inconel* nickel-chromium alloy. These trays are used 
in carburizing, nitriding, annealing of small steel parts. 
They withstand heating to 1750°F, quenching to 150°F 
oxidation, in a gas fired furnace. After 30 months, trays 
are still in daily use. 


fae em 


For high conductance, caustic resistance 


The plates in long-lived nickel-cadmium batteries are 
sintered carbonyl Nickel powder reinforced with nickel 
wire mesh. Strong Nickel mesh is proof (1) against 
the high sintering temperatures used in plate manu- 
facture (2) against embrittlement or corrosion from 
the potassium hydroxide electrolyte (3) against con- 
tamination by foreign ions. 


For cyclical thermal shock 


Radiant elements like this are fired from cold to 1750°F 
in 11 seconds—thousands of times! Incoloy* nickel-iron- 
chromium alloy element is part of a gas conversion 
burner made by the Abbott Equipment Co. Incoloy 
wire mesh stands up to thermal shock, high tempera- 
ture oxidation and creep. Easy to form, braze, weld. 
Priced competitively with less durable materials. 


*Registered trademark 


Use meshes of Inco Nickel Alloy to improve your product, cut manufacturing costs—check with 


your wire cloth supplier.** 


**Names on request 


gtk, THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5,N.Y. 


INCO NICKEL ALLOYS 
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The deaths, on August 9 and 12, respectively, of W. F. Durand and George B. 
Pegram recall the pioneering services of these men in aviation and nuclear 
engineering that have had dramatic impacts on our lives; and they also recall 
the great debt which engineers in general and The American Society of Me- 
chanical Engineers in particular owe to both of them. 

William Frederick Durand, born March 5, 1859, began his professional 
career in 1880, the year of the founding of ASME, as a graduate of the U. S. 
Naval Academy. He was assigned to duty on the USS Tennessee, flagship of the 
North Atlantic Squadron, ‘‘a wooden cruiser, the largest ship in the Navy of 
those days and of about 5000 tons displacement. She was a full rigged ship. . . 
with full steam-engine and boiler equipment for use when the wind was not 
favorable.’ He had some part in the design of the ‘‘new steel Navy’’: but 
gradually devoted himself to the teaching of engineering under the provisions 
of a bill of 1878 which provided for the detail of officers of the Engineers Corps 
of the Navy to engineering colleges for the purpose of giving instruction in 
steam engineering and iron shipbuilding. His teaching career covered brief 
terms at Lafayette and Worcester, four years at Michigan State, 13 at Cornell, 
and 20 at Stanford. 

Dr. Durand'’s extensive studies and researches led engineering ever further 
into the fields of science and into new and unfamiliar applications. At Cornell, 
he states in his autobiography, his ‘‘contributions to science and research”’ 
included the introduction of logarithmic cross-section paper to the engineering 
world, the radial planimeter, and marine-propeller research which resulted in 
his well-known book, ‘‘Resistance and Propulsion of Ships’’ (1898). At 
Stanford, his studies of hydrodynamics and aerodynamics won for him a reputa- 
tion in the fields of fluid mechanics and aeronautics that was to create a demand 
for his services during two world wars. The President appointed him to the 
original National Advisory Committee for Aeronautics when it was set up in 
1915, and in World War I he served as its chairman. To this service he gave 
full time, bringing about an enduring patent peace in the aircraft industry, 
organizing the first training program for military aviators, directing considera- 
tion of thousands of aeronautical inventions submitted to the government dur- 
ing the war, and designing NACA’s first wind tunnel at Langley Field, Va. 
He served on committees of the National Academy of Sciences, and as vice- 
chairman of the National Research Council, and was a member of committees 
on the detection of submarines by acoustic methods and helium production. 
As scientific attaché at the American Embassy, Paris, he was active in improving 
and enlarging applications of science to military problems of World War I. 

Returning to Stanford after the war, Dr. Durand again devoted himself to 
research in a study of more than 100 airplane-propeller designs, making use of a 
wind tunnel he had designed. Retirement at age 65 appeared to increase, rather 
than diminish, his activities, particularly those relating to the public service. 
Indeed, so many were these assignments that he dismisses most of them with a 
brief paragraph in his autobiography. They included: Consultant for U. S. 
Bureau of Reclamation on Hoover, Grand Coulee, and Shasta Dams; service on 
the Morrow Board to recommend the future course of aviation in America; 
and reappointment at age 82 to NACA as chairman of its special committee on 
jet propulsion. He also found time to conceive, edit, and write certain sections 
of a six-volume work, ‘‘Aerodynamic Theory.”’ 
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Dr. Durand became a member of ASME in 1883; served as its President, 1924- 
1925; and was elected an Honorary Member in 1934. He wrote many papers for 
ASME and other publications; was recipient of the ASME Medal, the Guggen- 
heim Medal, the John Fritz Gold Medal, the Franklin Medal of The Franklin 
Institute, the John J. Carty Gold Medal of the National Academy of Sciences; 
and of the first award (1948) of the Wright Brothers Memorial Trophy of the 
National Aeronautic Association. 

No brief tribute such as this can mention all of his contributions to engineer- 
ing and science, nor can it adequately portray, to those who did not know him, 
the superior qualities of mind and spirit, the quiet industry, the friendliness, and 
dignity of this untiring public servant, teacher, researcher, administrator, 
scholar, and engineer. He was born in an era of wooden sailing ships equipped 
with reciprocating-steam engines; he lived to see the nuclear-powered submarine 
and the jet-passenger airliner. Of the rapid advances in aviation which took 
place in his era, he was one of those great leaders who brought an increasing 
amount of science into the art of engineering. 

George Braxton Pegram, vice-president-emeritus of Columbia University, 
was born in Trinity, N. C., Oct. 24, 1876. As a physicist whose doctoral thesis 
at Columbia in 1903 dealt with the then new subject of radioactivity, he is best 
known to the world as one of the originators and leaders of the government's 
wartime atomic research program and to members of ASME for his service to 
the Applied Mechanics Division and the Metropolitan Section. In both of these 
activities he brought the knowledge and spirit of science into engineering and 
to the public notice. 

Early in 1939, during a visit of Dr. Niels Bohr to America, Dr. Pegram, who 
from 1937 to 1949 was dean of the Graduate Faculties at Columbia, and other 
Columbia scientists discussed with him the splitting of uranium atoms by 
Hahn and Strassman of the Kaiser Wilhelm Institute, Berlin. Inspired by the 
prospects of startling developments in physics, Dr. John R. Dunning and Dr. 
Enrico Fermi, who had joined the Columbia faculty, carried out a successful 
experiment which demonstrated the enormous energy released in splitting the 
uranium atom. This event was reported by Dean Pegram to the Navy Depart- 
ment. The principal reason for informing the Navy, Dean Pegram said, was 
““that atomic energy seemed the answer to the persistent fuel problem of sub- 
marines,’’ a fact borne out by laterevents. When President Roosevelt appointed 
an Advisory Committee on Uranium, Dean Pegram and Dr. Harold Urey of 
Columbia were named members of it. From June, 1940, to the late spring of 
1942, when lack of space for the work on the uranium graphite pile which 
Dr. Fermi had devised to control the chain reaction and that on plutonium 
forced transfer to the University of Chicago, nearly all of the work for the Man- 
hattan District was under Dean Pegram’s supervision at Columbia. 

When the Applied Mechanics Division of ASME was organized in 1927 the 
committee desired to have associated with it a physicist. Dean Pegram joined 
the Society and supported the work of the Division. He became a member of 
the Applied Mechanics Division’s executive committee in 1928 and served as 
chairman in 1932, at which time he also became a member of the Professional 
Divisions Committee. In 1933 he was chairman of the Metropolitan Section of 
the Society. 

Service in technical society activities was no new experience for Dean Pegram. 
From 1917 to 1957, he had been treasurer of the American Physical Society, and, 
from 1939 to 1955, treasurer of the American Institute of Physics. He had been 
treasurer of the Society of the Sigma Xi for years and its president, 1949-1951. 
A few months before his death, in recognition of his services to his fellow 
physicists, he received from the hands of Prince Philip, Duke of Edinburgh, 
on behalf of the American Institute of Physics, the first Karl Taylor Compton 
Gold Medal. 

Of these two pioneers, Durand approached the field of science with a practical 
engineering background and Pegram enriched engineering with developments 
in pure science. They symbolize the ever closer relationships which exist 
between these two great fields.—George A. Stetson. 
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A Philosophy of Management 


By Louis E. Newman, Mem. ASME 
President, A. L. Smith Iron Company, Chelsea, Mass. 








Managers must live by their ethics, for 
actions will be guided first by 
principle and second by method. 

The qualities that are important to 
good management are not born into 
us, but must be acquired from our 
environment, from reading, and 
from observation of others. Personal 
integrity is probably the most 
important quality, for the man who 
chooses the course of doing what he 








MANAGER'S philosophy may be more im- 
portant to his future success than his skills, for his future 
actions will be guided first by principle, and second by 
method. It is much like planning a trip—usually you 
decide where you want to go before deciding how. Simi- 
larly, in business, decisions on principles must be made 
before solutions to specific problems are attempted. 
Such principles are needed to answer such questions as: 

Should promotion be from within, or should the best 
qualified candidate be sought whether inside or outside 
the company? 

Should compensation be geared primarily to length of 
service, or to performance? 

Should precedent be followed, or should written ob- 
jectives, policies, and principles be relied on for guidance? 

Usually the principles being followed have never been 
stated and thus are differently understood by men ap- 
plying them within the same organization. 

Some of these philosophical decisions will be explored 
within the framework of the author’s company. This 
might be called a large, small company with a main 
plant and three satellite plants employing about 600 
men and women, and an annual volume of about $10 
million. 

Management starts when the managers of a business 
accept a common body of continuously evolving prin- 
ciples to guide them in their day-to-day decisions. Of 

Based on a talk presented at the Engineering Management Conference, 
Boston, Mass., March 19-20, 1958, sponsored jointly by the American 
Institute of Electrical Engineers and Tue American Society or Mg- 
CHANICAL ENGINEERS. 
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thinks will be most popular is 
usually a little pathetic, and rarely 
gets the high praise and respect 
given a true leader. 


course, what fits one business may not fit another, and 
what fits a manufacturing type of business may not fit 
the service type of business. What is thought best 
today may be different in the future. 


Good Employee Relations Start With Sound 
Organization 

Some of the most trying situations in which men 
find themselves have had their roots in poor organization. 
Severe friction often results where: Two men have been 
given the same responsibility; a man reports to more than 
one boss; no one knows who is supposed to be the boss; 
or men are held responsible for situations in which they 
have no real authority. 

One of the outward signs of poor organization is the 
manager's plea to his men to pull together—to act as a 
team. With proper assignment of responsibility, cou- 
pled with proper authority, and each man held accounta- 
ble for his actions, it seems a little superfluous to ask 
men to pull together—that’s their job! 

There are some tests for good organization that are 
easy to apply and often reveal some of the more obvious 
errors in good structuring: (a) Is the organization chart 
on paper and widely in use as a guide to responsibility 
and authority? (4) Does each man report to only one 
boss, and clearly understand that this is so? (c) Is 
each area of responsibility assigned to only one man, 
and is this in writing? (@) Does communication travel 
freely throughout the organization? 

An organization without sharp, clear delegations of 
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authority is like a basketball team with a coach who 
doesn’t tell the men what positions they are supposed 
to play. 


Men’s Destinies Should Rest on More Than 
One Man’s Opinion 


This is easier said than done, for when a manager has 
authority to act, it usually includes the power to hire 
and fire. There are some protections that can be given 
employees, but none is more important than having 
each supervisor feel that he wants to enlist every pos- 
sible aid before forming an opinion that will vitally 
affect the job of one of hisemployees. There was once 
a time in our factories when a foreman could fire a man 
without cause. This is seldom true today, but in 
effect it is true of many jobs. 

Our company has a stated policy that requires two 
levels of supervision to concur in any change that 
vitally affects the status of any employee. Specifically, 
this is intended to protect the employee and the company 
against poor judgment in matters such as hiring, firing, 
increase or decrease in pay, or change in organization 
structure. It is not intended to lessen the power of a 


supervisor to act with authority, but rather to give as- 
surance that he will take counsel with someone having 
an objective and detached viewpoint. 

In addition, our supervisors are encouraged to go 
through a four-step selection process when they are 


choosing a candidate for a promotion, or hiring a new 
employee. They consider: (4) What he has accom- 
plished; (4) what others capable of judging his com- 
petence think of him; (c) what their own opinion of 
him is; (@) what the results of psychological tests are. 

In these evaluations, it is expected that no single fac- 
tor will be enough to either elect or reject a candidate, 
but that each will tend to shed light on the others. 

Many of us are familiar with the common practice of 
psychological testing as an aid to, but not a substitute for, 
good judgment. The most ardent advocates of these 
tests do not guarantee 100 per cent accuracy, yet a num- 
ber of top executives place complete reliance on them. 

In one case—not in our company—a man was given 
a job for which he had outstanding qualifications and, 
almost as an afterthought, given a battery of tests a 
week later. He did poorly on these tests and, without 
further trial on the new job, was taken off it. The 
person who did it stated that he had known the em- 
ployee for 24 years and always thought that he was 
outstanding until he saw the weaknesses the tests re- 
vealed. Fortunately, the employee found a job with a 
wiser boss and continues a successful career. 


Promotion Goes to the Most Able 


Although this sounds simple, there are serious prob- 
lems involved in putting it into practice. Some com- 
panies pride themselves on a promotion-only-from- 
within policy, yet such a policy automatically says that 
the best qualified candidate will not always be chosen, 
since it can hardly be true that the best qualified candi- 
dates are always to be found within the company. 
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A second problem arising when you promote the most 
able is the disappointment of passed-over candidates 
who feel that they are more able. They may, in fact, 
be more deserving from the standpoint of having worked 
harder, or longer, or being older, or even in feeling more 
loyal. The ‘‘most able,"’ from the standpoint of being 
best qualified, may not be the most deserving from 
certain other standpoints. In order to apply the prin- 
ciple of promoting the most able, certain guiding sub- 
principles are neoled. Ours are: (@) Evaluate what a 
man has done as a guide to what he will do—it is the ‘‘will 
do”’ on the job ahead that is significant; (4) distinguish 
between breadth of experience and repeated experience 
20 years’ experience may really be one year’s experience 
repeated 20 times; (c) search outside the company for 
a job candidate only when there is no fully qualified can- 
didate inside the company; (@) when two or more 
candidates are equally qualified, select the younger one 
this is sometimes rough on older men, but it is essential 
to the vitality and continuity of an organization. 

The protection for us older men is that we have had 
more time to prepare ourselves for the job ahead, and 
thus should be better qualified than our younger com- 
petitors. Of course, there is no substitute for the ex- 
perience and maturity of judgment provided by a com- 
pany’s older employees. 


Managers Should Be Tough, But Never Brutal 


To define one of these terms, “‘toughness’’ should 
mean that a manager must analyze a problem objec- 
tively, decide on the best solution, and then see that it 
is carried out. He must have the courage and stamina 
to do what needs to be done for the over-all health of the 
business, but his actions should have a quality of warm, 
human consideration that takes into account the pride 
and feeling of affected employees. Malcolm P. McNair, 
of the Harvard Business School, has said that managers 
should be tough-minded but not tough-hearted. 

An example comes to mind of the not uncommon prac- 
tice of taking a responsible employee off his job without 
warning, and having his replacement take over on the 
same day he is notified of his release or demotion. The 
resultant shock is often a brutal one. Of course there 
are cases where this is the only reasonable way to handle 
certain situations, but in most cases advance warning 
can be given of impending changes that will help the 
employee to adjust to the new situation. 

An employee is also entitled to know in advance in 
what way his work falls short of what is required of 
him and, when possible, to be given a chance to correct 
his deficiencies. One way that managers can be sure 
that they don’t take a man off his job without giving 
him a chance to improve, is to schedule annual appraisals 
of performance with each employee. 


Employees Should Know What the Boss Thinks of 
Them, and Why 


We can't pick our parents, but we can change our 
bosses by changing our jobs. And let's not kid ourselves 
that most of us have much of a future if our boss doesn't 
think pretty well of us. The trouble is that many 
bosses leave their employees in doubt as to their true 
feelings. 

In order to encourage our supervisors to tell each 
employee just how he stands, we plan to schedule annual 
discussions at the time of an annual salary review. This 
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doesn’t mean that salaries cannot be reviewed at any 
time, or that meetings can only be held once a year. 
Rather, it is an attempt to assure each employee that 
his salary will be reviewed at least annually, and at 
that time his boss will give him an appraisal of his per- 
formance. So far we have not extended this to our un- 
ionized employees. Perhaps we should! 

Managing must never be a popularity contest. Each 
man chosen to be a supervisor consciously or uncon- 
sciously makes an important decision early in his career. 
He decides that he will do what he thinks is right, or 
he decides that he will do what he thinks will be popu- 
lar. The man who chooses the course of trying to do 
what he thinks will be most popular is usually a little 
pathetic. He tries so hard to be liked, and often is, but 
more often fails as a supervisor, rarely getting the high 
praise and respect given a true leader. 


Managers Must Live by Their Ethics 


Ethics are not born into any of us. They are acquired 
from our early environment, from reading, and from ob- 
servation of others. The ethics of a manager guide 
him and those around him through many critical situa- 
tions, but they are rarely written, for then they tend to 
sound like platitudes. Actions speak louder than 
words, or as Emerson has stated, ‘‘What you are. 
thunders so that I cannot hear what you say. . ."’ 

Probably the most important single quality of a top 
manager is personal integrity. In these days of tax- 
dodge temptations, opportunities to featherbed, chances 
to play favorites, times to get free entertainment, and 
opportunities for unfair self-advancement, the manager's 
ethics will be apparent to those around him. The large 
majority of the men reaching top positions have done 
so in no small measure because of standards of integrity 
that commanded respect. 

Set Precedents When It Seems Proper to Do So. The 
question, ‘‘Wouldn’t we be setting a precedent?’’ has 
hindered many a desirable action. Good precedents 
are good things to set, and bad precedents need not be 
continued. It was Emerson who said, ‘‘A foolish con- 
sistency is the hobgoblin of little minds. . ."’ or, as Harold 
F. Smiddy of General Electric has said, ‘Leaders can’t 
also be copiers of what others have already done."’ 


Each Man Should Decide His Own Destiny 

In William H. Whyte’s book, ‘“‘The Organization 
Man,"’ there is a chapter titled ‘‘Checkers.’” It closes 
with a quotation from a young executive who has been 
transferred from city to city a number of times by his 
company. He says, “‘I'd hate to lose all that is behind 
me because somebody is playing checkers with me.”’ 

Companies are playing checkers to a surprising degree 
with the lives of their employees, and the further fact 
is that the checker players often are poorly skilled. 
The unfortunate result is often the capricious movement 
of men and their families with consequent loss of roots 
and sometimes of objectives. 

Most such job changes are very much in the interest 
of the employee, rounding out his experience and quali- 
fying him for better positions. The employee himself 
should evaluate carefully the proposed new job and con- 
sider what it offers. He rv. realize fully that oppor- 
tunity and security are not bedfellows. 

Certain job changes, particularly the city-to-city 
kind, may be in the interest of the company but of 
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doubtful value to the employee. Employees for whom 
a move is contemplated should be told frankly the 
‘pros and cons"’ of a new job, and given the opportunity 
to accept or reject the job without prejudice. While 
it is true that each time a man turns down what his 
manager thinks is an opportunity for him, he is less 
likely to be considered for future jobs, this in no way 
lessens his obligation to himself to make his own ap- 
praisal, rather than trustingly putting his development 
entirely in the hands of others. 

Good experience is essential for growth, but all ex- 
perience is not good experience. 


Compensation Should Be Based on Contribution 


It sounds pretty elementary to say that we should pay 
for what we get, but compensation in most companies 
is based on three elements. These are: Past service, 
present contribution, and expected future potential 
Of these three, present contribution should receive the 
greatest weight. We take this for granted when we buy 
something, or pay the doctor or lawyer, yet we may see 
nothing odd about paying an older employee much more 
than a younger employee who is doing a better job, 
and we accept as necessary the overpaying of some 
employees based on their need rather than on their con- 
tribution. 

It is certainly proper that a company recognize the 
value of its long-service employees, but there is danger in 
overvaluing length of service or age. Similarly, there is 
danger in overvaluing expected future contribution. 
Some of the most promising young men fall by the way- 
side in their upward climb, while some of their less 

romising contemporaries go far beyond what seemed 
ikely when they were young men. There are factors 
influencing a man's growth which we have not yet 
learned how to evaluate. These include such things 
as continuing motivation, health and energy, ability 
to get along with others, family demands, and many 
others. 

The point is that future potential, while important, 
is elusive—present contribution is real and measurable. 


What You Do, Not What You Know 

There is a feeling widely held that if you know the 
right people, or have the proper ‘‘pull,’’ promotion is 
automatic; but it would be more correct to say that, 
“Promotion is not based on what you know, or who 
you know, but is based on what you do with what you 
know.”’ 

Young men leaving school to go to work must be 
especially mindful of this principle. In school, good 
grades go to the student with the most knowledge, but 
later, although it may seem harsh to say so, few will 
care what the student knows. Their interest will be 
entirely in what he does with what he knows. 

There are two very good quotations on the day-to- 
day job of being a manager. The first from Lewis K. 
Sillcox, a former president of ASME, cautions against 
making decisions without all of the facts: ‘*Prejudice 
is a great time-saver, it enables one to form opinions 
without bothering to get the facts." The other, by 
Reinhold Niebuhr, is in the form of a prayer: 

“Give me the serenity to accept what cannot be 
changed. 

Give me the courage to change what can be changed. 

The wisdom to know one from the other.”’ 
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A. A machine operator, the human being is 
limited in bandwidth. In a closed-loop control system, 
the man is not likely to furnish bandwidth exceeding 
'/, to 1 cycle per sec. 

Man is basically a single-channel, single-process de- 
vice. He exhibits maximum bandwidth in a control 
task where he is required to perform in only one channel. 

The precision of human operation is quite low. In 
a linear control system, there are four basic functions: 
differentiation, integration, addition, and multiplica- 
tion by constants. When the human differentiates, as 
in estimating velocity, the error is likely to be 10 to 
50 per cent. Ome can construct a highly accurate 
automobile speedometer; but unless some secondary 
cue such as resonant points in the engine at known 
speeds is used, the driver, or a pedestrian observing the 
car's passage, does a relatively poor job at estimating 
its speed. 

As with differentiation, so also with analog addition, 
in which human accuracy will range from 5 to 10 per 
cent on up. ee ge ron by a constant is another 
analog process which the human is ill-equipped to per- 
form. Since analog integration by man will involve 
both multiplication and time judgment, it is obvious 
that his ability to perform analog integration will be 
very poor. 

The human in a closed-loop system is a source of 
noise. Frequencies which do not exist in the system 
input will be observed in his control movements. These 
stem from tremor and from other sources of inaccuracy in 
his response, and from the interaction between the 
human, with his inherent transmission delay, and the 
dynamic properties of the rest of the system. All of 

Contributed by the Aviation Division of Tae American Society oF 


Mecuanicat Enoinesrs and presented at the ASME-ARS Joint Aviation 
Conference, Dallas, Texas, March 17-20, 1958. Condensed from ASME 
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these frequencies are normally higher than those of the 
input system. 

The human gain varies among individuals and is 
highly variable from time to time within the individual. 


Designer's Decision 

It is important that human characteristics be con- 
sidered in deciding which functions in a closed-loop con- 
trol system will be performed by the man, and which 
by electronic, electrical, or mechanical components. 
This report will take up the changes made in a system 
which reduce or eliminate the necessity for the human 
operator to sense or compute derivative information, 
in order to make the system stable. 

Suppose that a man is inserted in a third-order control 
system (three cascaded integrators), as in Fig. 1. To 
simplify, let us assume that the human has no trans- 
mission delay. In order that the system operate with 
reasonable stability and accuracy, the human must 
exhibit the characteristic shown in Fig. 1. Here the 
man is performing the following analog processes: 

1 Differentiating and double differentiating (estab- 
lishing the first and second derivatives of the error). 

2 Putting weighting factors on each of 3 terms (mul- 
tiplying by constants). 

3 Adding the weighted factors algebraically in two 
Cases. 

A man-machine control system putting this require- 
ment on the human will not achieve a high degree of 
performance accuracy for the following reasons: 


1 Since there are seven tasks which the operator 
must perform, the amount of his available bandwidth 
which can be devoted to each task will be quite small. __ 

2 The accuracy with which he performs each tas 
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is very low compared with the accuracy with which it 
would be performed by ‘hardware’ components. 

3 Since the error signal must pass through his 
““noisy”’ and intrinsically nonlinear visual sensing system, 
it is apparent that second-derivative information, even 
if his eslds ditemseitating ability were high, would be 
almost worthless. 


Operator Receives Processed Data 


One method of improving the performance of such a 
man-machine system—relieving the human of these 
analog-processing requirements—is shown in Fig. 2. 
It involves appropriate analog processing of the error 
prior to feeding the signal to the human. 

But the error (¢) is not always directly accessible for 
processing. 

Such is the case in optical tracking with a telescope, 
where the actual subtraction of the output (telescope 
reticle position) from the input (relative target angle) 
occurs in the eye itself. Also the performance of elec- 
tronic or mechanical double differentiation is, in many 
cases, impractical. However, there may still be appli- 
cations where the general technique of Fig. 2 wiil 
furnish a useful method of equalizing the system. 

Another approach pa. relieving the operator of 
the elaborate analog operations is shown in Fig. 3. 
If all elements in this system were linear and noise-free, 
and if appropriate gain corrections were made, the trans- 
fer function of this system would be identical with that 
of Fig. 2. In practice, this type of “‘output quicken- 
ing’’ does result in greatly improved performance. 
However, it has one disadvantage over the equalization 
of Fig. 2. The part of the system beyond the human (H) 
in Fig. 2 will have a —18 db/octave slope on a Bode plot. 
When modified, as in Fig. 3, the slope will be changed to 
—12 db and then to —6 db at the higher frequencies. 
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Since the human actually inserts high-frequency noise 
into the system, this arrangement will provide much 
less attenuation of this noise than that of Fig. 2. 

A third and far better approach is illustrated in Fig. 4. 
This is referred to as “‘display quickening’’ because the 
stabilizing terms are inserted ahead of the human. 
To the operator, this system “‘feels’’ identical with the 
other two equalized systems. That is to say, he is not 
required to exhibit derivative operation in order to 
make the man-machine system stable. The over-all 
transfer function of the system will be far less sensitive 
to variations in the human operator's gain. 

In electronic system design, if one of the necessary 
components fluctuates in gain, and this has a harmful 
effect upon system performance, a standard technique is 
to place a high-gain negative feedback loop around this 
element and to compensate the lost 'gain elsewhere. 

The same technique applies equally well to the human 
operator. The placing of a tighter feedback loop 
around the operator, as in Fig. 4, provides a local loop, 
containing the human operator, the gain of which is 
far more stable than the gain of the operator himself. 
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It could have taken hundreds of hours of en- 
gine operation in altitude test chambers. It 
didn’t. At Battelle Memorial Institute, 
radiochemical techniques made possible stud- 
ies of many nozzle designs at reasonable cost 
in a relatively short time. 





Fig. 1 Front view of the apparatus for study 
of nozzle erosion. The panel includes 
pressure gages for fuel, steam, nitrogen, 
and compressed air: Also electric controls 
for fuel heaters, and valves for controlling 
flow and pressure through the test nozzles. 


Fig. 2 Behind the panel. 1, Fuel reser- 
voir; 2, fuel pump; 3, steam fuel heater; 
4, electric fuel heater; 5, fuel filter; 6, lead- 
shielded nozzle housing; 7, fuel cooler; 8, 
electric boiler; 9, induction heating supply. 


Fig. 3 Fuel. circulation system. The ir- 
radiated nozzle discharges into the spray 
chamber in which a nitrogen atmosphere is 
maintained to avoid burning of the fuel. 


Fig. 4 Lead-shielded nozzle housing. The 
spray chamber is a stainless-steel vessel for 
pressures up to 200 psi. Both the cover 
and bottom are positioned in an outer hous- 
ing of cast lead to provide 3-in. shielding. 
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N ADVANCED turbojet engines now entering 
service, fuel nozzles are exposed to conditions much more 
severe than those in previous engines. The temperature 
of air entering the combustor and cooling passages in the 
nozzle may be as high as 1200 F, and the front of 
the nozzle is exposed to flame at high pressure and tem- 
perature. In addition, the fuel is used as a heat sink and 
may enter the nozzle at 400 F or more, increasing the 
possibility of cavitation. Some nozzles suffer severe 
erosion under these conditions; others do not. 

Experience with operational engines and experimental 
engines in test cells has not helped in establishing the 
variables which influence erosion rates. Test periods as 
long as 100 hr are frequently required to produce visible 
erosion, and test conditions vary widely over a 100-hr 
period of operation. The cost of running special tests 
just for nozzle evaluation is prohibitive. 

This paper details an erosion study made by the 
Battelle Memorial Institute for the Delavan Manufac- 
turing Company, in which a laboratory F gr ous for 
simulating engine conditions was developed and a radio- 
chemical technique was perfected for measuring erosion of 
a few millionths of a gram of material in a few hours. 


Simulating Engine Conditions 

Figs. 1 and 2 show how the test apparatus appears in 
the laboratory, while Fig. 3 shows it in schematic dia- 
gram. Hot fuel is circulated for several hours through 
an irradiated nozzle. Metal eroded from the critical 
metering parts accumulates in the fuel system and is re- 
covered and analyzed for radioactivity after each test. 

A cross section of the nozzle housing, Fig. 4, indicates 
the lead shielding that must surround the radioactive 
nozzle. The assembly is designed to permit removal of 
the cover, installation of nozzles, and closure of the 
housing using long-handled tools. 

Fuel pressure and temperature entering and leaving the 
nozzle can be adjusted to simulate any flight regime. 
Fuel is first pumped to high pressure and metered, then 
heated to the specified temperature. After passing 
through the nozzle, the fuel is cooled and ateiened te the 
fuel reservoir. The apparatus is suitable for fuel pres- 
sures to 500 psi, temperatures to 500 F, and nozzle dis- 
charge pressures to 200 psi. 

The nozzle is heated by induction to simulate radiation 
from the combustor flame. In these tests, rates of about 
125,000 Btu per sq ft per hr were used. 

The temperature at which fuel was atomized was far 
above its flash point. Burning was avoided by pres- 
surizing the spray chamber with nitrogen. 

Although gum deposition can be serious when pumping 
JP-4 fuel at temperatures above 250 F, gum was mini- 
mized to the extent that one fuel charge could be used for 
periods of 50 hr. This was achieved by careful design of 
the system to keep oxygen from the fuel and to maintain 
good circulation throughout the high-pressure part. 


1 Assistant Division Chief, Mechanical Engineering Department, 
Battelle Memorial Institute, Columbus, Ohio. 

2 Principal Chemical Engineer, Battelle Memorial Institute. 

8 Director of Research, Delavan Manufacturing Company, West Des 
Moines, Iowa. 
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Fig. 5 The filtra- 
tion apparatus. Im- 
rtant is the filter 
d consisting of 
alternate layers of 
cation resin and ac- 
tivated charcoal. 


Fig. 6 Typical erosion. Above, 
pronounced wear is evident in 
and between the metering slots 
near center of nozzle distributor. 
Below, extensive pitting at the top 
edge of the conical swirl chamber. 
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Fig. 7 Experimental data—relation of wear 
rate to operating time for three different fuel 
nozzles. Each nozzle was first operated over- 
night with cold fuel. With the introduction of 
hot fuel, erosion zoomed to a high rate: Then, 
over the hours, it settled back to a fairly con- 
stant lower rate. 


Some gum and carbon were formed in every test, and 
radioactive material was often concentrated in gum de- 
posits. A means of cleaning the system, using successive 
solvent and acid washes, permitted recovery of all radio- 
active material after each test. 


Radiochemical Techniques 


The metering parts, made of a stainless steel, were 
enclosed in a watertight aluminum capsule and sus- 
pended for 13 days at the face of the core of the Battelle 
nuclear reactor. The sensitivity of any radiochemical 
detection technique depends upon the level of radio- 
activity of the material being traced; that is, a highly 
radioactive material can be detected in smaller quantities 
than a less active material. Because of the small size of 
the nozzle parts, it was possible to use very high levels of 
radioactivity per unit weight and still contain the experi- 
mental nozzle safely in a lead-shielded housing. 
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Because of the extremely low erosion rates, the 
measurement accuracy required was several orders of 
magnitude greater than is customary in wear measure- 
ments. The metering sets in which erosion occurred are 
tiny Seria parts much like those in a watch. They 
weigh only 3 grams, and the total wear in a 3-hr test may 
be of the order of 1 to 10 millionths of a gram—a fantastic 
amount to detect. However, such amounts were meas- 
ured with accuracy of 0.3 microgram. 

The infinitesimal amount of wear material was dis- 
persed through about two quarts of fuel-and-solvent solu- 
tion and a quart of acid solution. Fig. 5 shows the 
apparatus used to filter the fuel and wash samples. After 
each filtration, the filter-bed material is dried, mixed, 
and placed in a scintillation counter for analysis. This 
instrument counts the disintegrations per minute, which 
are proportional to the weight of radioactive material. 

Since the filter could not remove all the radioactive 
material, especially from the acid sample, samples of the 
solutions were measured for radiation rate, and the total 
radioactive material computed by the ratio of volumes. 


Parameters for Design 


Using these techniques, nozzle configurations have 
been investigated to establish design parameters relating 
erosion to geometry and operating conditions. In 
exploring various designs, instances of both mild and 
severe erosion were encountered. Fig. 6 shows examples 
of erosion in nozzle distributors and in conical swirl 
chambers. 

The techniques provided consistent and reliable data in 
over 100 comparisons. Measured wear rates appeared to 
be in reasonable agreement with those determined in 
actual engines. However, in both laboratory and engine 
tests, large differences in erosion are observed for the 
same nozzle design. This is probably the result of small 
variations in nozzle construction or in test conditions. 

Experimental data illustrating mild to moderate ero- 
sion are shown in Fig. 7. The erosion rate, ona logarith- 
mic scale, is plotted against operating time. The sharp 
rise occurring at the twentieth to thirtieth hours results 
from the introduction of hot fuel, after an overnight 
break-in period with cold fuel. During subsequent 
periods at high temperature, the erosion rate drops to 
lower levels and remains fairly constant. 

Many wear measurements have been based on the use 
of radioactive wear parts, but the techniques used here 
extended the application by measuring wear rates much 
smaller than would usually be considered. This was a 
case where any type of test would be difficult. The fact 
that consistent and useful data were obtained should 
encourage use of such techniques. 
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One of the most important and most difficult 
aspects of production management is the maintenance of 
a smooth, efficient flow of work through the production 
departments consistent with minimum inventory and 
physical-plant considerations. In the face of varying 
delivery schedules, product specifications, inventory 
policies, and personnel and machine availability, this can 
quickly become a Herculean task. In striving for the 
greatest efficiency of operation, production management 
is dependent upon some kind if data-processing system 
for prompt and accurate control of the day-to-day manu- 
facturing operations within an established policy frame- 
work. In order to review and appraise the effectiveness 
of this policy, and take the necessary corrective action, 
management also must be provided with up-to-the- 
minute reports which accurately describe and analyze 

Contributed by the Production Engineering Division and presented 
at the Production Engineering Conference, Worcester, Mass., April 10, 
1958, of THe American Socigty or Megcuanicat ENGrinegrs. Con- 
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in a medium-sized plant 


historical data, and also reliably predict future operations 
A proposed approach to the problem with emphasis on 
the job-shop form of manufacturing will be presented. 


Objectives and System-Design Philosophy 


The need, as seen from the machine-floor control as- 
pect, can be more specifically stated by the following 
objectives: (4) ‘‘In-line’’! maintenance of control data for 
all manufacturing orders, including in-line creation of 
new orders, changes to existing orders, and status up- 
dating; (4) up-to-date scheduling and loading of all open 
manufacturing orders to reflect the latest product-delivery 
schedules and engineering changes, the most recent stock 
status, and the expected capacity limitations; (c) prompt 


' Literally speaking, in-line refers to the processing of input 
documents in step with their arrival for processing. No accumulation 
of input data is allowed. It is contrasted with ‘‘batch’’ processing 
which describes the processing of accumulated input documents in 
batches. 
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CONTROL SHOP FLOOR 
reporting and effective analysis of historical data, in- 
cluding nonproductive time, work completed, work sub- 
contracted, and new work released; (@) early forecasting 
of the highs and lows in the future work flow, with pro- 
vision for providing detailed information where needed 
in taking corrective action; (¢) accurate data processing 
in all phases of the system. Accuracy cannot be over- 
emphasized, especially in the creation and handling of 
primary-source data. 

The data-processing system, Fig. 1, was designed to 
approach these objectives. Orders are created on a daily 
cycle with no operation scheduling at this point. The 
undated orders themselves go to the starting departments 
while the operations on each order are cient into the 
Open Order File, which is in some form of large random- 
accessmemory. Order changes, status updating, and re- 
quests for information are handled in small, frequent 
batches, a step toward in-line maintenance. 

Once a week all outstanding orders are scheduled op- 
eration by operation on the basis of: (#) Priorities de- 
termined by inventory and lead-time considerations; (4) 
the standard times for each operation; and (c) man and 
machine-capacity limitations. Although the method of 
scheduling is not very sophisticated, the up-to-date inte- 
gration of these different factors provides a significant 
advance over conventional techniques. The resultant 
priority schedules, Table 2, list the preferred sequence of 
work expected to hit a given machine group in the cur- 
rent shen. 

Coincidental with the scheduling function, a Machine- 
Floor Load Report, Table 1, is prepared. One portion of 


the report includes historical data; another portion sum- 
marizes the scheduling detail with a forecast of the 
highs and lows in future work flow. An explanation of 
each field of data is furnished on a supplementary sheet. 


Prerequisites 


In order to realize the full effectiveness of a new por- 
tion of any data-processing system, it must be set down 
in an environment that meets similar standards of accu- 
racy, depth, and timeliness. The following are con- 
sidered prerequisites of the techniques to be described: 
(a) A Material-Requircements and Perpetual-Inventory 
system which will generate production-authorization 
notices with the proper timing and quantity specifica- 
tions required to meet the product demand—the accuracy 
of these data will have a direct impact on the effectiveness 
of the shop scheduling; (4) a detailed routing for each 
part to be manufactured, including standard setup and 
running times for each operation; (c) a procedure for 
initiating changes in a routine following its release as a 
manufacturing order, such as changes in machine-group 
assignments, added operations, send-aheads (split-ofts), 
and subcontracted operations; (d) a system for reporting 
the progress of each order through the specified steps of 
manufacture; (¢) a system for reporting nonproductive 
machine time and the reasons for it; (f) a means for 
periodically measuring machine-group and departmental 
efficiencies. 

The data-processing capabilities of such electronic 
equipment as the IBM 650 with magnetic tape and large 
random-access storage will be assumed. With appropri- 
ate data-system modifications other combinations of 
machines could be used. 
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Data-Processing System 


The main flow of information is diagrammed in Fig. 1. 
A Production-Authorization card initiates action and, to- 
gether with a manually pulled routing deck, is processed 
through conventional punched-card equipment to pro- 
duce the printed description of the manufacturing se- 
quence, the prepunched move tickets (one for each opera- 
tion), and the raw-material and tool notices. These 
documents are sent to the proper departments on the 
machine floor. 

An operation-load card is also prepared for each step 
in the manufacturing sequence and used to enter the order 
into the Open Order File which is stored in the random- 
access memory and updated as each operation is com- 

leted or changes are made in open orders. This file can 
be interrogated on an in-line basis, and the desired in- 
formation printed out. 

Once a week all orders in the file are rescheduled in ac- 
cordance with the latest requirements spread, the inven- 
tory status, special expediting and stop-production 
notices, and capacity limitations. 

These scheduled orders, as well as the work completed 
and nonproductive time reported since the last report, are 
then used in developing the Load Report and Priority 
Schedules. An analysis is also prepared of the effect on 
the outstanding work load of all new orders released and 
changes made to existing orders since the last report. 


Machine-Floor Load Report 


The Machine-Floor Load Report, Table 1, may be 
conveniently pictured in three sections: Heading; his- 
torical data for the period from the last report to the 
present; and forecast data. The historical data encom- 
pass the Nonproductive Time, Work Completed, and 
Subcontract lines. The forecast section includes Load 
as Scheduled to Inventory, Load as Scheduled to Capac- 
ity, and the various ratios. 

In addition to the machine-group-level reports, sum- 
maries are provided at the department, project-manager, 
and over-all machine-floor levels. In these instances, the 
heading lines include data on man capacity as well as 
on machine capacity. 


Forecast 


In compiling the Load as Scheduled to Inventory por- 
tion of the Machine-Floor Load Report, the desired stock 
date for each order is determined by: (4) The latest ma- 
terial-requirements schedule, which incorporates changes 
in the machine-delivery schedules and the bills of 
material; (4) the latest inventory position and inventory 
policies; and (c) the relative status of orders for the same 
part. The individual operation-start dates on each or- 
der are determined by reverse scheduling from the de- 
sired stock date using: (4) Order quantity; (4) the se- 
quence of operations; and (c) the standard setup, run, and 
move times foreach operation. Any order that is judged 
excessively ahead or behind schedule is tagged for indi- 
vidual investigation. This form of scheduling is domi- 
nated by the inventory-management policies. 

In distributing the work load represented by each 
operation across the forecast, the scheduled start date of 
the operation, the standard-load hours of the operation, 
the number of shifts worked by the department, 
and the calendar of shop working days are all considered. 
The units are standard hours. 
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Table 1 Machine-Floor Load Report 


001 01292 Gridley 4SP screw machine 2'/,° Machine capacity 5° 72% 288° 09/30/57,¢ 10/07/57,4 12/27/574 


Toral No No work Machine Tool Other Setup Resetup 
HISTORICAL hours operator available breakdown trouble idle time time time 
Nonproductive time? Ist shift 33 15 7 1 ] 3 5 1 
2nd shift 48 27 11 6 2 2 
Torals 81 42 18 7 1 5 7 l 
Toral Behind schedule On schedule 1-3 weeks ahead Over 3 weeks ahead 
Work completed 10° = 220/ s ly 3° 73 1¢ 20 le = 13 
Planned Out to vendor Outstanding In receiving inspection Accepted 
Subcontracted load l¢ 15/ 8* 101/ 1¢ 14/ 
Behind Current 2nd 3rd 4th 5th-6th 7th-8th 9th-12th Total 
FORECAST schedule week week week week weeks weeks weeks Balance hours 
Load as scheduled to inventory’ 110 293 271 268 235 403 314 735 125 2754 
Scheduled-to-inventory load 
Capacity ratio 0.4 1.0 = ae 0.8 0.7 0.5 0.6 0.4 9.6 
Limit of load/capacity ratio 0.0 0.8 1.0 1.0 1.0 0.9 0.6 0.6 
Load as scheduled to capacity’ 
Available to run 180 101 48 13 3 345 
Coming in—in the plant 79 78 141 239 507 347 701 189 2281 
Coming in—now on subcontract 18 53 46 11 128 
Total scheduled-to-capacity 
load 277 232 235 263 510 347 701 189 2754 
Scheduled to capacity load/capacity 0.8 1.0? 0.8* 0.94 0.9 0.6 0.6 0.7 9.6 


ratio 


* Department and machine-group identification 


> Type of machine. 
© The first figure is the number of machines, the second is the Measure of Efficiency, the third is Base Capacity. 


4 Reference dates: First, beginning of historical period, then date of report, and end of forecast period. 


¢ Number of operations. 

f Number of standard hours for these operations 

® Expressed in actual hours. 

* Expressed in standard hours. 

* Capacity of current week arbitrarily assumed 20 per cent higher than shown to cover partial completion of in-process work. 
? The second week happens to have only four working days. 

* Schedule interference and/or manpower shortage happens to interfere with loading to limit of machine capacity. 


Table 2. Machine-Floor Priority Schedule 


Opera- Opera- Hours 
tion Days tion sched- 
Depart- Opera- start off Stock load uled in Present 
ment Group Part no. Job Quantity tion date schedule date hours week location 
001 0129 03254812 1300 030000 0035 071 5P 101 13.3 13.3 ool 0129 
1287254 4301 000100 0100 052 i§— 061 45.1 45.1 001 0129 
0138100 0500 005000 0020 055 12— 090 23.0 23.0 081 2262 
0152634 3100 002200 4060 060 4—- 084 23.9 23.9 001 0129 
1285932 8131 150000 0033 063 6— 069 18.1 18.1 S/C® 
5143870 6905 011000 7085 064 077 17.9 17.9 001 0129 
3001497 1000 002000 7040 067 l— 078 14.2 14.2 031 1042 
5143870 6905 011000 0090 068 120 25.7 25.7 001 0129 
0187694 0300 056000 0035 070 + O89 32.0 32.0 ool 0129 
03023194 1000 000820 0040 070 3 082 71.14 48.04 001 0129 
0508471° 5100 000550 0010 071 141 23.79 16 .0° 631 


@ This part has special priority, indicated by P, and heads the list alchough it is ahead of schedule. 


> Denotes presently subcontracted orders. 
¢ Only the first of two successive operations scheduled into this machine group for the current week is classified as “available to run"’ in the Load 
Report 
Only 48.0 of 71.1 hr are contributed, since the operation is scheduled to overlap the first and second weeks. 


¢ Only 16.0 of 23.7 hr are contributed since machine capacity is exceeded. 
The remaining hours for d and ¢ will have first priority on the available capacity of the second week. 
The high order digit of operation has special meaning and is not a factor in operation sequence. 


The Scheduled to Inventory Load/Capacity ratioiscal- and underloading and their locations in time can be 
culated by dividing the scheduled load hours for each quickly spotted. 
period by the anticipated capacity for the period. The To determine the expected interaction of the orders on 
capacity is the base capacity shown in the heading, ad- the machine floor and reschedule accordingly, the 
justed as necessary for the length of the period. relative priority of all orders must first be determined. 

Up to this point no capacity limitations have been con-_ The prime basis for this determination is the Scheduled- 
sidered. The Limit of Load/Capacity ratio represents a to-Inventory start date of the active operation on each 
statement of those limitations by production manage- order, although this may be overruled by ‘“‘expedite,”’ 
ment. When compared with the ratios in the Scheduled ‘“‘stop production,’’ or other schedule-adjustment notices 
to Inventory yee j Capacity, the extent of overloading from management. Thus, in general, the most severely 
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CONTROL SHOP FLOOR 


behind-schedule orders top the priority list and the 
ahead-of-schedule orders have the lowest priority. 

Orders are scheduled to capacity in priority sequence, 
with the work load of each operation being distributed 
in accordance with the same parameters recognized in the 
Load-as-Scheduled-to-Inventory distribution, plas ma- 
chine and man-capacity limitations. Whenever either 
man or machine capacity is exceeded, an operation with 
lower priority would be rescheduled into the future, as 
necessary, until an underloaded period is found in that 
particular department and machine group. 

The present location of the order determines whether 
the operation is shown as available to run, coming in but 
now at a preceding operation in the plant, or coming in 
but now at a preceding operation which has been sub- 
contracted. All figures represent standard hours. 

The total standard hours for each period are related to 
the anticipated capacity available in that period to give 
the Scheduled to Capacity Load/Capacity ratio. This is 
““good"’ but not ‘‘optimum”’ scheduling. More sophis- 
ticated but more expensive techniques involve better 
priority determination and the simultaneous juggling of 
all orders and the capacity parameters in order to work 
out the best solution. These evolutionary, rather than 
revolutionary, scheduling techniques can be altered 
without invalidating the general framework of shop 
control. Optimum scheduling will naturally receive 
more attention as the accuracy and utility of the over-all 
production-control system improves. 


Priority Schedules 


The Machine-Floor Priority Schedule, Table 2, lists 
the priorities of work expected in the specified machine 
group within the current week. Each department dis- 
patcher receives such a listing for each machine group 
within his department. ; 

The listing shown in Table 2 is illustrative of several 
different scheduling effects, as indicated in the table 
notes. 

The Subcontract Priority Schedule is a similar report 
arranged in vendor sequence which is used by the expe- 
diters in controlling subcontracted work. 


Using the Load Report 


As mentioned earlier, one of the objectives of this data- 
processing system is the prompt reporting and effective 
analysis of historical data. The upper half of the Load 
Report attempts to do this. 

The analysis of Nonproductive Time indicates weak 
spots in the shop operation, and shows where increased 
utilization efforts are most likely to bear fruit. 

The Work Completed line measures the performance 
of the shop in terms of standard hours, pinpoints de- 

artments where excessive pres Wr Ba work is 
ier done to the detriment of a backlog of behind- 
schedule work, and permits tighter shop control or 
opens up new avenues of inventory policy and schedul- 
ing sophistication. 

The Subcontract line shows the magnitude and present 
location of this work load. 

Another objective of the system—the early forecasting 
of the highs and lows in the future work flow—is the aim 
of the lower half of the report. These data enable man- 
1958 
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agement to plan with confidence broad or spot adjust- 
ments in the subcontract program, in machine purchase 
or disposition, in manpower shifts, in overtime commit- 
ments, in future production goals and delivery sched- 
ules, in inventory policies, pak pn forth. 

The detail behind any figure in the report can be ob- 
tained on request. 

It should be made clear that the Load as Scheduled to 
Inventory is based on the philosophy of order scheduling 
through inventory management, while the Load as 
Scheduled to Capacity subjugates (but does not disregard ) 
this to the philosophy a order scheduling through 
manufacturing management. By comparing these two 
load pictures, management can see what corrective action 
is needed to bring them closer together. In most cases, 
a compromise between inventory management and effi- 
cient factory operation must be ichiowed 

Attempts to prepare a single shop-load forecast have 
been unrewarding since by their very nature they tend 
to obscure the basic effects at work in the plant. In 
the load report described by this paper, the intention has 
been to prepare and publish a load forecast based solely on 
inventory-management goals, and then to bring into the 
picture the effect caused by capacity limitations. The 
only schedules to reach the shop floor are related to 
the latter, more comprehensive analysis, but plant man- 
agement is furnished with both load forecasts so that 
the degree and location of the differences between the 
two points of view can be observed 

Since the Requirements, Perpetual-Inventory, Schedul- 
ing, and Load-Reporting functions are tied together as 
an integrated system without any necessary human links, 
it is possible to simulate policy or other changes in any 
portion of the system ata the resulting effect on 
the simulated machine floor without interfering with 
normal operations. 

Another worth-while use of the Load-Report data 
comes from comparing it with corresponding data from 
preceding reports. Columnar and graphical presenta- 
tions of this sort can be prepared by the machine system 
without difficulty. 


Summary 

With the advent of integrated electronic-data-process- 
ing equipment, faster, more accurate data processing is 
possible with a degree of system integration and depth 
of analysis heretofore impractical. This paper has de- 
scribed a proposed data-processing system + aaNet to 
handle the record keeping, scheduling, and load report- 
ing for a job-shop type of manufacturing in a medium- 
sized plant. The system provides for in-line file 
maintenance and for periodic rescheduling of all open 
orders on the basis B prem latest material requirements, 
inventory status, and shop capacity. The resulting 
machine floor and subcontract-priority schedules control 
day-to-day operations, while the machine floor load re- 
port analyzes che past operation and forecasts the future 
operation of the shop. 
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or controlling quality in production, auto- 
matic inspection devices are coming in. This is true 
not only in the metal-cutting field but in the manufac- 
ture of plastics, glass, ceramics, and rubber. In machine 
tools, with their new accuracy and speed, automatic 
gaging and control devices result in higher capability. 

Such devices generally fall into one of two categories 
““in-process,’’ or “‘postprocess’’ systems. The actual 
gaging medium may utilize a pneumatic, electric, or elec- 
tronic system, or a combination of these systems. 

By popular demand, the pneumatic system is widely 
used because of its accuracy, dependability, simplicity, 
and ease of maintenance. Such a system is shown 
schematically in Fig. 1. 


In-Process Control 


One of the simpler and most commonly used in-process 
grinding-machine controls is the caliper-type gage shown 
in Fig. 2. Normally, the caliper is manually engaged 
with the workpiece after the grinding cycle has been 
started. As the workpiece diminishes in size, an air jet 
is actuated, and through an air-gage head electrical sig- 
nals are produced. A common usage of the resulting sig- 
nals are: 

1 Upon reaching a predetermined dimension prior to 
final size, a contact is made, causing a slower rate of in- 
feed of the grinding wheel. 

2 When finished size of the workpiece is reached, a 
second set of contacts is closed, causing immediate re- 
traction of the wheel slide. 

Largely because of the problem created by curling 
chips and minimum tool clearance, in-process ma- 
chine controls are not as widely used in turning as in 
grinding operations, even though the required precision 
of the part would make it desirable. In such cases, post- 
process gaging is often the answer. Because postprocess 
controls are more widely used, the applications are con- 
sequently more varied. 

1 Manager, Autometrology Division. 

Contributed by the Machine Design Division and presented at the 
Design Engineering Conference, Chicago, Ill., April 14-17, 1958, of Tue 
AMERICAN Society OF Mecnanicat ENGingERS. Condensed from ASME 
Paper No. 58—MD-2, “Automatic Inspection Devices.”’ 
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AUTOMATIC 
INSPECTION 


Automatic preprocess, 
in-process, and 
postprocess gaging 
builds precision and 
higher production 
into the modern 
machine tool. 

Signals from gages 
insure quality, 


effect savings. 
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Fig. 1 Basic diagram of a pneumatic gag- 
ing system for automatic inspection. (A) 
Air supply and controls; (B) gage tooling; 
(C) precision gage head with pressure-type 
limit switch; (D) electrical controls (limit 
lights, relays, solenoids, valves, etc.); (E) 
air circuit setup dial. The secret of the 
gaging tool (B) is an air jet at the contact 
point. The back pressure in the line be- 
comes a measure of the clearance between 
gage and work. 
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Fig. 2 Caliper-type gage commonly 
used with “in-process” grinding 
machine controls. The varying back 
pressure of the jet at the air gage head 
produces electrical signals. Wear life 
of the gaging tool in a pneumatic sys- 
tem is generally greater than other 
systems employing only contact-type 
gages, owing to the inherent clear- 
ance of the pneumatic gaging tool 
and the part being inspected. By 
reversal of this caliper-type contact- 
ing member, a similar arrangement 
is used to control the grinding of 
inside diameters. 


Fig. 3 
gage for a single dimen- 


sion. 


tiate the gaging 











A gage of this type 
invariably incorporates a 
“demand circuit” or pres- 
ence-of-part switch to ini- 
cycle. 
When a part leaves the 
machine tool, it closes the 


Fig. 4 A complex “postprocess” gaging and control 
unit. This “modular” unit gages 13 separate dimen- 
sional characteristics, houses pneumatic and elec- 
tronic controls for a boring machine. Both here and 
in the simpler device of Fig. 3, the module produces 
the signals necessary for control of the machine tool 
producing the part. 


UTOMATIC 
INSPECTION 





A “postprocess” 


switch, and the gage then 
goes through a complete 


automatic cycle. 





Postprocess Control 

Some of the simpler postprocess controls may gage 
and control a single dimension such as a bore diameter, 
an outside diameter, or a cut-off length from a more or 
less standard machine tool. Such a simple gage is shown 
in Fig. 3. 

Once a part has been ejected from the machine tool, it 
is desta tn the gaging station. Here, after closing of 
the presence-of-part switch, the control device will go 
through its own complete automatic cycle. If the par- 
ticular machine tool being controlled is equipped with 
grinding wheel or tool slide in-feed devices, the use of the 
gage signals is wider and more advantageously applied. 
Thus, with a machine so equipped, a signal can be chosen 
to readjust or change the tool when a precise physital 
dimension is reached. 

If, however, “‘inching’’ or feeding devices are not in- 
tegral with the machine tool, a very desirable use of the 
gage signals from a cost-saving and quality-control view- 
point is as follows: 

1 Light minimum warning light when minimum 
tolerance is approached. 

2 Light maximum warning light when maximum 
tolerance is approached. 

3 Stop machine when minimum tolerance is reached. 

4 Stop machine when maximum tolerance is reached. 

In items 3 and 4 the machine is normally not stopped 
until a predetermined, consecutive number of out-of- 
tolerance parts has been produced. Provisions usually 
are made, however, to eject all out-of-tolerance parts 
from the flow of good parts to the next operation. 
66 
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Multiple Dimension Control 


The simple control as shown in Fig. 3, designed to 
gage a single dimension, can be expanded, as the occasion 
demands, merely by designing the gaging tooling to 
meet the gaging requirements of two or more dimensions 
or conditions and combining ‘“‘modular’’ control units. 
The combination of these modules and the necessary 
tooling is shown in Fig. 4. This particular device gages 
and controls a boring machine, producing 13 separate 
dimensional characteristics at one time. 


The Complex Operation 


The foregoing examples are typical of inspection units 
applied to standard and semistandard machine tools. 
When the production requirements involve special trans- 
fer or index types of machines, the gaging controls may 
become rather complex. 

For a machine that bores the 16 valve-tappet holes in an 
automotive cylinder block, the postprocess gaging has 
to control not only the size of the bore but conditions 
such as roundness and taper as well. To meet these re- 
quirements, the sequencing mechanism of the gaging 
unit may function as follows: 


1 Locate and clamp part. 

2 Insert gaging members into the mouths of the bores, 
where a true Raaeee is checked. 

3 Rotate gaging members 360 deg to check roundness. 

4 Progress gaging members to bottom of bores to 
check taper. 
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Fig. 5 This “preprocess” gage checks the minimum-maximum metal conditions 
of an automotive crankshaft prior to machining to prevent tool damage from 
excessive stock and to eliminate cost of machining oversize forgings. Not only 
are the machine tools provided maximum protection, but costs are reduced by the 
elimination of costly machining and grinding on forgings that will not meet 











Fig. 6 The Monitorecord, a sequence 
time recorder, provides means for 
checking and precisely timing modern 
high-speed production equipment. The 
recorder can be wired temporarily into 
the electrical control panel, or the ma- 
chine may be equipped with a special 
receptacle for the instrument. 










minimum metal requirements. 


5 Rotate gaging members again to check roundness 
in a second plane. 

During the foregoing sequence, should any one bore be 
found to be beyond tolerance on any of the required 
limits, the part will be correspondingly marked, ejected, 
or the machine cycle stopped until corrections are made. 

Here again, it is Common practice not to stop the ma- 
chine on detecting the first faulty part but to count a pre- 
determined number before such a shutdown is effected. 
This, of course, prevents excessive down time of the ma- 
chine for correction which may not be a machine error at 
all but due to a faulty casting or improper part clamping. 

A further refinement on automatic gaging and control 
devices often calls for a combination of an in-process and 
a postprocess gaging device, working as a control team. 
The in-process gage is subject to more drift due mainly to 
dirt and grit, coolants and temperature changes caused 
by variation of stock removal. Therefore it is often de- 
sirable to have a postprocess gage not too remotely lo- 
cated from the machine to actually control and ‘‘zero”’ 
or adjust the in-process device. This provides for the 
possibility of cleansing the part and allowing for tem- 
perature normalizing. In this manner, the secondary or 
postprocess device more nearly approaches a final in- 


spection gage. 


Preprocess Control 

Gaging controls not only provide the quality required 
in the end product, plus cost savings through reduced 
scrap and through higher machine-tool utilization; 
they often are applied in advance to protect tooling—or 
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the machine tool itself—in machining operations. Pre- 
process gaging determines that the raw stock, casting or 
forging, does not have a surplus of stock which might 
cause . ee 

Fig. 5 shows a preprocess gage. The part involved 
here is an automotive crankshaft forging. All of the 
minimum-maximum metal conditions are checked prior 
to any major machining. 


The Time Element 


The use of such controls and machine tools, standard 
and special, requires precision timing and synchroniza- 
tion to obtain the maximum performance. The “‘Moni- 
torecord’’ (Fig. 6) is a sequence time recorder designed 
to receive up to 14 electrical impulses from the machine 
and record the duration of each on a pressure-sensitive 
paper. Thus a visual chart is produced that will indicate 
closing of limit switches, relays, timers, and solenoid 
valves that in turn may control clamping, slide move- 
ments, part transfers, and the like. The resulting paper 
chart is then compared to a permanent plastic coded 
chart which had been prepared when the equipment was 
new and operating at peak efficiency. Its periodic use 
as a preventive maintenance device allows readjustments 
to provide higher operating efficiency and less down time. 

The cost savings effected by the installation of auto- 
matic inspection devices applied to machine tools are 
appreciated not only by the manufacturer of the end 
product but by the machine-tool builder. Many build- 
ers of modern machine tools are incorporating gages and 
controls as standard or optional equipment. 
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Fig. 1 above, The Ford Nuclear Reactor is a 
swimming-pool-type research reactor designed 
as a gamma-radiation source and for training 
and research in reactor physics and engineering 
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Fig. 2 right, The heat exchanger, the long 
horizontal cylinder at the lower right, and 
much of the rest of the water-handling system 
are located in the basement of the laboratory 


building 
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Although the Ford Nuclear Reactor has operated extremely well and has 
required no major changes or repairs since start-up, there were prestart 
difficulties with safety-rod alignment, pool-water leakage, and rust in the 


water-handling system. 


Reactor calibration experiments and some irradia- 


tion of materials have been the principle operating experience to date. 


ye er Ford Nuclear Reactor, located at the 
University of Michigan, in Ann Arbor, was designed 
and partially fabricated by The Babcock & Wilcox Com- 
pany. Construction was begun early in 1955, criticality 
was achieved in September, 1957, and the reactor has 
been in operation since. Some of the operational and 
preoperational experience should be of interest to de- 
signers and potential operators of research reactors. 

The Michigan Memorial-Phoenix Project, under whose 
auspices the reactor was built, is a university-wide un- 
classified program of study of the peaceful uses of atomic 
energy supported by gifts from alumni and others. 
Areas in which research is under way include medicine, 
chemistry, physics, engineering, geology, archeology, 
law, and the social sciences 

The Ford Nuclear Reactor, one of campus 
laboratories equipped for atomic research by the Phoenix 
Project, was made possible by a gift of $1 million from 
the Ford Motor Company fund. In the course of this 
work, the University became a pioneer in the construc- 
tion of an atomic-energy facility outside the auspices of 
the United States Atomic Energy Commission. 


seven 


Reactor Description 


The Ford Nuclear Reactor was designed for several 
purposes: As a neutron and gamma-radiation source, an 
instrument for research in reactor physics and engineer- 
ing, and as a nuclear-engineering training reactor. With 
these applications in mind, a high-power reactor was 
built which is flexible in operation and has many 
access ports. 

The reactor is of the swimming-pool type, and is a 

Contributed by the Nuclear Engineering Division and presented at 
the Semi-Annual Meeting, Detroit, Mich., June 15-19, 1958, of Tue 
AMERICAN Society or Mecuanicat Enorinegrs. Originally entitled, 
‘Operating Experiences at the Ford Nuclear Reactor.”’ 


heterogeneous, light-water-moderated, highly enriched 
fuel assembly submerged in a tile-lined 40,000-gal con- 
crete tank. The MTR-type fuel elements are constructed 
of 18 3-in-wide, 0.060-in-thick, and 25-in-long curved 
plates brazed into two side plates to form a box about 
3 X 3 X 25in. Each plate is a sandwich of aluminum 
surrounding a uranium-aluminum alloy. The uranium 
is enriched to about 90 per cent U-235. 

The fuel boxes, or elements, can be loaded individually 
in any pattern desired, onto an aluminum ere plate 
having 80 positions. The grid plate is located about 22 
ft under water and is suspended from a movable bridge. 
The water acts as a neutron moderator and reflector 
without which the neutron chain reaction could not be 
self-sustaining. It also serves as a neutron and gamma- 
ray shield and as a viewing window as well as a reactor 
coolant. 

In the course of circulation through the primary 
system, a 1000-gal delay tank is used to allow bus of 
much of the short-lived radioactivity, mainly N-16, 
before the water is returned to the pool. A mixed-bed 
ion exchanger with 25-gpm circulation is used to further 
insure sufficient purity of the water to provide low levels 
of radioactivity, reduce possibility of corrosion, and 
permit high visibility through the water. A cooling 
tower and ordinary city water are used in the secondary- 
coolant circuit for the tube side of the heat exchanger, 
Fig. 2. 

The reactor operates at power levels up to one mega- 
watt (heat) when the cooling system is used and is 
limited to 100 kw without cooling. 


Operation of the Reactor 


The movable bridge from which the reactor core is 
— allows operation in either of two positions, 
and storage in a third. In one position, where it is 
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Fig. 3 left, Diagram of the lattice configuration 1 4; Loading, 2539 
grams, critical mass, 2497 + 5 grams; A, B, and C are safety shim rods 
(5 plate elements); CR is a 5-plate-element control rod; S is a Po-Be 
source; FC is a fission chamber; light hatching indicates fuel elements; 
and darker hatching indicates graphite elements 


center, Plot of the average void coefficient as a function of the 
fraction of core water expelled; the void is distributed uniformly in the 
vertical direction and proportional to power in the horizontal direction 


Fig. 4 
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Fig. 5 right, Plot of temperatures at selected points versus time while 
cooling the pool during measurement of the temperature coefficient 


directly over the cooling-water header, it can be oper- 
ated at full power, and ten beam ports and four pneu- 
matic-tube ports, which permit small samples to be very 
rapidly shunted in and out of the neutron field, are acti- 
vated. In the other position, where the power level is 
limited to 100 kw in the absence of forced cooling, two 
beam ports are provided on one side and a thermal column 
on the other. The thermal column is a 6-ft-on-a-side 
mass of high-purity graphite which extends 8 ft through 
the concrete shield and allows experimentation with 
beams of thermal neutrons. 

In the storage position, a portion of the pool can be 
sealed off, allowing maintenance to be done on the pool 
with the reactor core out of the way and well shielded. 
A transfer lock in the wall of this pool allows highly 
radioactive materials to be dropped into a hot cell in the 
adjacent building without removing them from the pool. 

The reactor is controlled by four neutron-absorbing 
rods which fit into special fuel elements and can be 
raised out of the core. Three safety rods containing 
boron carbide, held to the raising mechanism only by 
electromagnets, drop and shut down the reactor if the 
current fails or drops below the minimum holding value. 
The fourth rod, made of stainless steel, is a regulating 
rod controlled from a switch on the console or from a 
servo system designed to hold a constant power level. 

Five monitoring instruments supply power informa- 
tion through five separate electronic channels. Two 
ion chambers produce currents proportional to the power 
level and control safety-rod drop through an amplifier 
by causing the current to the electromagnets to fall below 
the holding level. The rods then drop and shut down 
the reactor whenever the power level reaches 150 per 
cent of the rated value, or whenever the reactor 
period is less than 5 sec. Information on the rate of 
change of power level is derived from the third ion 
chamber via a logarithmic amplifier and logarithmic- 
recorder display. A fourth chamber provides power- 
level information in linear fashion. this information 
is part of the control-rod servo system. 

These four channels all work from d-c current propor- 
tional to the power level. In contrast, the fifth is a 
pulse-type chamber producing a short pulse of current 
every time a neutron 1s detected, and feeding these pulses 
to a count-rate circuit and to a scaler. Although the 
type of information is the same as that from the others, 
it can be used at much lower power levels. All five 
chambers originally required continuous gas flow, but 
replacements will not. 
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One of the first problems which occurred prior to the 
start-up of the reactor concerned the alignment of the 
safety-rod drives. The dimensions of the magnet and 
armature guide rings were too close to those of the guide 
tubes through which they traveled, causing the armature 
to scrape as the rod drives were raised and the magnets to 
stick when they were being lowered. Turning down 
the OD of the guide rings eliminated the trouble. 

Rotation of the armature caused undesirable variations 
in the minimum holding current until the design was 
modified to allow the armature to be rotated and locked 
in the position giving the lowest holding current. 

Although these modifications allow satisfactory 
operation of the safety rods, the characteristics of the 
magnet and its armature and of the rods themselves are 
still somewhat unsatisfactory. Time lags caused by the 
lightness of the rods and the magnet-armature charac- 
teristics are as much as 200 millisec, but these can proba- 
bly be reduced, and investigations are under way. 

Water Leakage. As water was first introduced into 
the tank, many cracks began to appear, leaking water 
through the 6'/2-in-thick high-density concrete, mainly 
around the beam ports where poor bonding between the 
aluminum, the sealants, and the concrete had occurred, 
and at sharp corners where high stress concentrations 
exist. A volcanic-ash-bearing clay called Bentonite, 

umped into the cracks under high pressure, has success- 
fully sealed the leaks to date. There has been little past 
experience in designing a large concrete tank to have 
essentially zero leakage, and poor design of the founda- 
tion, leading to uneven settling, was the probable 
cause. Uneven pressure on the foundation as the pool 
is emptied and refilled may cause new cracks to develop 
which will be sealed as they occur. 

Water System Rust. To correct for rust which de- 
veloped in the ordinary steel piping of the primary 
system, sandblasting, flanging of the all-welded piping, 
and lining with '/,-in-thick hard rubber were employed. 
Most of this lining was done at the factory, but some 
sections which were embedded in concrete were lined in 
place and the rubber was steam-cured overnight. Sam- 
ples of this lining had been tested previously in a Co-60 
gamma facility where they were exposed to about 24 
megarep without showing any physical deterioration. 

No difficulties with water purity have been observed, 
nor has there been any problem of leakage at the flanged 
joints which replace the original welded connections. 
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The initial calibration of the reactor was done using 
the core configuration shown in Fig. 3. This calibration 
included: (4) Measurement of flux and power distribu- 
tion in the core, (4) control and safety-rod calibration, 
(c) measurement of the temperature coefficient of re- 
activity, (d) measurement of the void coefficient of reac- 
tivity, (¢) determination of gamma-radiation level in 
the water, (f) reactivity effects due to flooding of beam 
ports, (g) effect on reactivity of moving the bridge to 
position B, (4) temperature measurements at 100 kw 
with convection cooling. 

The detailed results of this calibration are presently 
being published. However, some general observations 
made in the course of this work are of interest: 

1 At present, all the core configurations attempted 
have been surrounded on four sides by graphite reflectors. 
Under these circumstances, substituting a partial fuel 
element, consisting of five or nine fuel plates rather than 
the usual 18, for a reflector in a position on the outer 
edge of the core may add very little to or even reduce the 
reactivity. This is obviously due to the ‘increase of 
neutron leakage into the water gap in the partial ele- 
ment, and little use has been found for these partial 
elements for this reason. 

2 The void coefficient of reactivity is the change in 
reactivity per unit volume of void, or steam, formed in 
the core. This coefficient affects the response of the 
reactor to a transient power surge when boiling occurs. 
Rather than becoming increasingly negative for increas- 
ing percentage of the moderator removed, as calculations 
for a bare reactor indicate, the void coefficient becomes 
less negative rather sharply over the first 2 per cent 
voided and then rapidly approaches a constant, Fig. 4. 
More effort, both theoretical and experimental, is being 
made to determine the cause of this effect. 

3 In order to measure the temperature coefficient, 
the pool was heated to about 110 F by passing steam 
through the secondary (tube) side of the heat exchanger. 
Then the reactor was started up and the effect on reac- 
tivity plotted as the water was cooled down by pumping 
cooling water through the heat exchanger. This also 
permitted examination of the stratification existing in 
the pool water. 

In designing the primary-water return inlet to the 
pool, a diffuser plate was placed over it in the hope that 
this water, still containing some radioactivity, would 
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observed by hanging the thermocouples at various 
heights in the pool while the water was being cooled. 
Fig. 5 shows the obvious lack of mixing. 


Instructional Program 

A laboratory course on nuclear engineering with 
experiments consisting of calibration work on the 
reactor as well as work with auxiliary instrumentation 
had an enrollment of 39 this spring. Another course for 
staff members and a group bi reactor trainees, most of 
whom are under an International Cooperation Adminis- 
tration program, consists of lectures aie, gator experi- 
ence. Those who satisfactorily complete the course can 
take an AEC examination for a license to operate the 
Ford Nuclear Reactor. 


Irradiation 

To date the reactor has been limited by the AEC to one 
megawatt-hr per week. This has been sufficient for 
the few, short irradiations which have been done mainly 
in the pneumatic tubes and by hanging samples next to 
the reactor from the top of the pool. However, it is 
expected that within a few weeks, longer operation at 
higher powers will be required. A fission plate is being 
designed and built by the Cook Electric Company for 
long, high-power irradiation of electronic components in 
the Ford Nuclear Reactor. It is expected that this will 
be done by placing a portable chamber adjacent to one 
face of the reactor. 

One beam port has been allocated for an experiment 
on the effects of neutron and gamma radiations on some 
hydrocarbon reactions. The equipment has been built 
and will be placed in the port shortly. 


Conclusion 


In reciting the experience of the Ford Nuclear Reactor, 
the difficulties encountered have been stressed as an aid 
to others working on or contemplating similar projects. 
However, it must be stated, lest the wrong impression 
be given, that the reactor has operated extremely well 
and, since start-up, has elise ts = major changes or 
repairs. Although the use of the reactor as a research 
tool is just beginning, it seems reasonable to conclude 
that the reactor will be as useful as the original planning 
indicated. 
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Properties and applications of isotactic 
polypropylene, a newly available plastic 

that can endure the heat of a sterilizing 
As pipe, film, filament, or molded product, 


this is an important engineering material. 


polypropylien 


Q WP p 


autoclave. 


In 1953, at the Max Planck Institute in Miil- 
heim, Germany, Karl Ziegler! discovered an atmos- 
pheric-pressure process for polymerization of ethylene to 
high molecular weight polymer. 

This discovery, based on the use of special organome- 
tallic catalysts, has had a profound influence on polymer 
technology. It was soon observed that very similar 
organometallic catalysts were capable of converting 
alpha-olefins in general (propylene, butene-l, etc.) to 
high melting crystalline polymers. Such higher poly- 
olefins had hitherto been obtainable from acid or free 
radical catalysis only as amorphous materials of rela- 
tively low softening point. 

The crystalline alpha-olefin polymer which has re- 
ceived most attention up to the present time, is poly- 
propylene. 

Early commercialization of this product, as compared 
with other crystalline alpha-olefin polymers, was in- 
evitable in view of the low cost and availability of pro- 
pylene and the relative ease of polymerization using 
Ziegler type catalysts. 

1 Ziegler, Holzkamp, Breil, and Marten, Angewandte Chemie, vol. 67, 
1955, pp. 426-521 

Based on a paper contributed by the Rubber and Plastics Division and 
presented at the Semi-Annual Meeting, Detroit, Mich., June 15-19, 
1958, of Taz American Society or Mecuanicat ENGINEERS 
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By E. W. Cronin 


Cellulose Products Department, 


Hercules Powder Company, 
Wilmington, Del. 


EXTRUSION 


Polypropylene as a New Raw Material 

Foremost in judging the importance ot polypropylene 
as a mew raw material is the price of the product plus 
future economic considerations in comparison with 
competitive materials. As production volume increases, 
it is expected that the selling price will approach that of 
polyethylene. With this potential price and with the 
increasing price of basic metals and costs of fabrication, 
a number of industries believe that by 1961 large items, 
such as refrigerators and dishwashers, will be more eco- 
nomically fabricated from plastics. 

Polypropylene has been formed without difficulty into 
injection-molded parts, extruded shapes and pipe, ex- 
truded film and drawn sheet, and into monofilaments 
and multifilaments as illustrated in Fig. 1. It yields 
parts completely resistant to stress-cracking, of high 
gloss, and of excellent chemical resistance. From com- 
parative data, it is apparent that a valuable new material 
is being offered to the engineer for fabrication of indus- 
trial items. 

In volume per unit weight, polypropylene offers the 
most favorable ratio of any plastic material (Fig. 2). 
Thus any formed part will possess an extremely high 
strength-to-weight ratio. 

In tensile strength and elongation (Fig. 3), polypropy!- 
ene is adequate, and its utility and acceptance in general 
plastics use are assured. 
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Fig. 1 Applications of polypropylene. 
Shown are extrusion, molding, film (for 
packaging), multifilament (woven into 
fabric). The new material has also been 
produced as sheet stock up to 0.125 in. for 
such applications as refrigerator liners and 
dishwasher covers. Automotive arm rests, 
electrical parts, hospital utensils, and hot- 
water valves have been made by injection 
and extrusion molding. Polypropylene 


Fig. 2 Volume per unit weight of 
several plastic materials. “Pro- 
fax,”’ Hercules’ polypropylene, 
shows the most favorable ratio of 
any plastic. 

Fig. 3 Tensile strength and 
elongation comparisons. Here, 
polypropylene is adequate, as is its 
tensile modulus, yield stress, and 
yield strain. 

Fig. 4 Flexural strength and 
modulus comparisons. The 
strength is high, but stiffness is 
lower than most of the other rigid 
thermoplastics. 





Fig. 5 Hardness is excellent. 
Hospital utensils made of Pro- 
fax have endured months of regu- 
lar exposure to steam autoclaving. 
Fig.6 Heat distortion tempera- 
tures. Here is a plastic which can 
endure sterilizing temperatures— 
suitable for drug and food packag- 
ing. 

Fig. 7 Volume change with tem- 
perature. For Pro-fax, the co- 
eficient of linear expansion, 





home piping systems. 





MULTIFILAMENT 


Tensile modulus, yield stress, and yield strain are also 
adequate for most applications. 


Will It Stand Impact? 


The notched Izod impact strength (1.0 ft lb per in. of 
notch) is lower than that of amorphous polymers such as 
cellulose acetate butyrate. This is a characteristic 
difference between crystalline and amorphous plastics. 
In any case, actual field tests on items such as telephone 
handsets and automobile arm rests have indicated that 
the plastic has sufficient impact strength to meet most 
requirements. Oriented items such as film and filaments 
are high in impact resistance even at very low tempera- 
tures (—60 F) 

Flexural strength and modulus comparisons are shown 
in Fig. 4. The flexural strength is excellent, being supe- 
rior to that of most thermoplastics on the market. In 
stiffness, actual use tests have indicated that Pro-fax? 
is satisfactory for items such as pipe and vacuum- 
formed containers. 

The hardness (Fig. 5) of 92 on the Rockwell R scale is 
excellent and is sufficient for all but the most severe re- 
quirements. Hospital utensils, in daily use for months, 
retain good color, gloss, and surface finish after regular 
exposure to steam autoclaving. 


2 Trademark of the Hercules Powder Company for their polypropyl- 
ene. 
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may become the first practical plastic for roan these curves, is 0.5 X 10°“ in 
‘: R ’ 


per in. per F 


Polypropylene has a crystalline melting point of 
approximately 165 to 170 C. This property is mani- 
fested in a high degree of heat resistance, and should 
permit movement of Pro-fax into applications where 
metals are directly replaced. 


Use at Sterilizing Temperatures 


The heat distortion value of Pro-fax, shown in com- 
parison with some other plastics (Fig. 6), is one of its 
most significant properties, making it a low-cost plastic 
with heat resistance sufficient to allow its use at steriliz- 
ing autoclave temperatures. 

Like all polyolefins, acd (Lay has substantially 
zero water absorption. In addition, it represents the 
first hydrocarbon polymer that is completely resistant 
to stress-cracking. Both of these properties are of im- 
portance in the pipe, bottle, wire, and cable fields. 

Also, as is true of other polyolefins, Pro-fax is suitable 
for high-frequency electrical use. The power factor 
and dielectric constant offer a somewhat better combina- 
tion with Pro-fax, as compared to polyethylene. This is 
especially true under adverse conditions of temperature 
and humidity. 

In Fig. 7, a comparison is made between Pro-fax and 
several other materials in the matter of volume change 
with temperature. 
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0. FREIDAY 


Assistant Editor 


Looxinc to the next step beyond exploration of the 
Moon, a report has been prepared under Air Force spon- 
sorship by J. H. Laning, Jr., E. J. Frey, and M. B. 
Trageser at the Instrumentation Laboratory of Massa- 
chusetts Institute of Technology on ‘Preliminary Con- 
siderations on the Instrumentation of a Photographic 
Reconnaissance of Mars.'" The paper was presented at 
the 2nd Annual Air Force Office of Scientific Research 
Astronautics Symposium sponsored jointly with the 
Institute of the Aeronautical Sciences, Denver, Colo., 
April 28-30, 1958. 

“It is the considered opinion of the authors,"’ the re- 
port states, ‘that a research and development program” 
on the technical feasibility of an unmanned photo- 
graphic-reconnaissance flight to the planet Mars, ‘‘ini- 
tiated today, could reasonably be expected to lead to the 
launching of such a vehicle within the next five to seven 
years."’ The report has been published for the exchange 
and stimulation of ideas 


Orbit 


A nonstop round-trip—(Earth-Mars-Earth) space 
flight is proposed. The particular orbit considered for 
illustration th arts from the earth on August 25, 1958, 
and passes vw chin 5000 miles of Mars surface on January 
25, 1959. After leaving Mars, it makes approximately 
one and three quarter circuits about the sun before 
returning to earth on October 6, 1961. Shorter trips 
appear to be possible. 

The choice of such an orbit is desirable from the stand- 
point of propulsion. To orbit Mars as a satellite would 
require considerable extra fuel. To return to earth with- 
out waiting at Mars requires approximately two circuits 
about the sun. 


Undeveloped Equipment 


Although the propulsive power for the 300-lb 32-in- 
diam spherical vehicle envisioned is not discussed in 
detail, it is worth noting that the system used for Sputnik 
II would be capable of placing a 150-lb vehicle into an 
orbit to Mars, and ‘‘a figure of twice this amount would 
seem within our grasp in the period 1963 to 1965 without 
any strain on credulity.”’ 

The authors also rely on the continuation of present 
trends in computer development to es the general- 
purpose central computer that would be used in place of 
a variety of servo-control systems. The computer would 
have to combine a high degree of versatility and decision- 


74 / OCTOBER 1958 


making capacity with very low average power consump- 
tion, high reliability, and small size. What is not re- 
quired is a high average rate of operation, or a large erasa- 
ble storage. The computer would possess a large pro- 
gram of individual elementary selon. Through the 
flexibility of this sort of arrangement, a single computer 
could be made to control each of the many modes of op- 
eration of the vehicle, check that they were indeed being 
executed correctly, and direct alternate operations if a 
failure should be indicated. However, the program, 
once formulated, need never be changed; and in this sense 
the computer would be quite distinctly special-purpose in 
nature. 

In the event of a total shutdown of the system, the com- 
puter could be arranged to restart automatically at a des- 
ignated point, and generate from the beginning enough 
information to permit it to complete the voyage. It 
could even reset its own clock accurately to within 15 
minutes by observation of the location of various planets. 

In general, magnetic-core storage and logic seem to 
offer the most promise for this computer. A parallel 
type of computer operation is planned rather than serial 
operation, with an order code consisting solely of a rather 
small collection of logical operations, together with 
orders for moving information from one point to another. 
An arithmetic operation such as the addition of two num- 
bers would thus appear as a subroutine. The reason be- 
hind this type of computer is that, at the expense of slow- 
ing down computation and increasing the size of program 
storage, the computer logic would be greatly simplified. 


This simplification, in fact, —_ be enough to permit a 


fair degree of redundancy of information so that the ma- 
chine might detect and diagnose its own errors. 


Continuous Adjustment to Environment 
The concept of the vehicle—once launched—as gently 
floating through space in a completely undisturbed man- 
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today 
be ex- 
pected to lead to the launch- 


Research initiated 
could reasonably 


ing of a_ photographic- 
reconnaissance flight to 
Mars within the next 5 to 7 
years. A proposed nonstop 
round-trip space flight 
would return to earth on 
October 6, 1961, if it had 
left August 25, 1958. In 
the trajectory diagram: 0 
indicates the position of the 
earth, O' the position of 
Mars, ” the time of launch- 
ing; A’ indicates the close 
pass Ss Mars, B the position 
of the earth at the time of 
input. 


ner, the authors state, is unquestionably naive. A large 
part of the report deals with the problem of calculating a 
trajectory and scheduling travel so that the vehicle will 
reach the vicinity of Mars, orbit about the planet while 
mapping it from a distance of roughly 5000 miles, and 
then linger just long enough to return when the earth 
will be in the proper position for re-entry. The re-entry 
is expected to be determinable as at least over the North 
American continent and perhaps even a particular state 
may be selected. 

While in flight, however, the vehicle must be con- 
tinually contending with its environment in one way or 
another. In addition to inertial and celestial-navigation 
systems with vernier rockets for the correction of the 
course, variously oriented flywheels can be operated to 
control the orientation. 

Solar radiation will power the electrical system, capa- 
ble of delivering a peak of 25 watts of a-c power (a-c is 
used because of the greater reliability when brushes and 
commutators are eliminated). Solar radiation will also 
maintain a controlled internal environment with a nar- 
row temperature range for the better functioning of the 
enclosed instruments. Half of the area of the ship to- 
ward the sun—approximately 2 sq ft—is occupied by 
solar batteries. These should have an output of ap- 
proximately 4 watts when in the vicinity of the earth and 
will drop off to approximately 2 watts when near Mars. 
They will charge 30 lb of Edison cells which will store 
about 500 watthours. A transistor oscillator and ampli- 
fier capable of delivering 25 watts of 2-phase power and 
weighing about 2 |b would operate four or five accessories 
simultaneously, the maximum number required under any 
condition. 

The other half of the sunlit area of the space ship would 
be occupied by the heat collectors of the thermal-control 
system for narrowing the 100 C temperature spread that 
would be otherwise encountered. 

Even the sun's radiation pressure must be taken into 
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The total of 1 dyne is sufficient that, if the cen- 
ter of pressure of the radiation is as much as 1 centi- 
meter away from the center of gravity of the vehicle, the 
effect cam turn the vehicle around completely within a 
few hours time. 


account. 


Celestial-Navigation Equipment 

The celestial-navigation equipment includes a star- 
tracking telescope, a sun-tracking telescope, and a sun 
finder. Control is achieved by developing co-ordinates 
from the angles indicated by these instruments and calcu- 
lating the number of turns required of each of the orient- 
ing flywheels to correct the course. 

The sun finder is a hemispherical dome, and either of 
the two flywheels normal to the sun-tracker line is 
directed to slew if this hemisphere is in total darkness. 
Soon the sun will illuminate half of this hemisphere and 
the shuttering device will give the computer information 
on its direction. Operation switches from the sun finder 
to the sun tracker and the flywheels bring the vehicle into 
precise alignment with the sun. 

Even the failure of such a major piece of equipment as 
the sun-tracking telescope could perhaps be circumvented 
by the computer by the use of the one remaining telescope 
and a deliberately induced uniform angular rate of rota- 
tion of the vehicle. 


Photographic Reconnaissance 

The main telescope is of 3-in. aperture and 20-in. focal 
length. There are two field stops located in the principal 
focus for use in navigation. When the telescope is put to 
photographic use, an optically flat mirror is Sevel into 
the telescope tube to make the film in the re-entry pack- 
age its focus. Contained in that package is a film-trans- 
port mechanism and focal-plane shutter for exposing sev- 
eral dozen frames of 70-mm film. 

Since the camera's field of view at 5000 miles from the 
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surface of Mars will be an area 1000 miles across, the 
visible half of Mars can be completely mapped with 14 or 
16 exposures. An f:6 lens would be used at '/25 or '/50 
of a second. 

Five space ships of similar design would probably be 
constructed—two to be used for earth-orbiting test 
flights, the remaining three launched for the trip to 
Mars and back. 

A slightly more advanced design would permit release 
of a relatively small atmospheric probe at some distance 
short of Mars. The record of the acceleration of the 
probe as it entered the atmosphere of Mars would give 
the data required for a quite accurate speculation on 
atmospheric density and pressure, and temperature meas- 
urements and chemical tests could probably be made. 
Data would be telemetered to the space ship from the 
probe, and then carried back to Earth along with the 
photographic film. 


Aluminum Bridge of Aircraft Design 


Proven aircraft-design principles have been applied 
to an aluminum highway bridge that is sectionally fabri 
cated, lighter in weight, and serves as its own form 
for the pouring of the concrete deck. Sections can be 
delivered by truck and quickly fastened together with 
a pneumatic device. ‘‘Packaged’’ small bridges are en- 


visioned so that an engineer would need only to specify 
the type of crossing; whether straight, skewed, or 
curved, and to what degree; and the dimensions required. 

Since 30 per cent of the highway dollar now goes 
into structures, the conservation of engineering skills 
and reduction of costs are — 


Demonstration of the test bridge, designed and built 
by Fairchild Engine and Airplane Corporation, was 
recently held on the Lehigh University campus at 
Bethlehem, Pa. Cosponsors of the test project are: 
Fairchild; the Bureau of Public Roads (U. S. Department 
of Commerce); Aluminum Company of America; Kaiser 
Aluminum and Chemical Sales, Inc.; Metals Division, 
Olin Mathieson Chemical Corporation; and Reynolds 
Metals Company. 

Lehigh’s Department of Civil Engineering was chosen 
as an independent agency to conduct the tests. William 
J. Eney, director of the Fritz Engineering Laboratory 
at Lehigh, who conducted the test sequence, stated: 


Assembly of the prefabricated sections of the alu- 
minum bridge structure—less concrete deck and 
preparation of site—took less than 2 days 
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“This test is significant in that it is the firste time a 
highway bridge of any type has ever been tested in 
the United States in a simulated-service condition to 
prove its structural adequacy and to insure fully satis- 
factory use during a lifetime of service. 

“We installed 130 different instruments to record 
behavior of the prototype bridge under both static and 
dynamic-load conditions. Special Swiss-built pulsating 
jacks are being used to ‘shake’ the structure for more 
than one million cycles. This is equal to more than 
100 years of normal use,’’ Professor Eney said. 

When the tests are completed, they will have included 
(a) 250,000 cycles of loads producing maximum design 
moment, (4) 250,000 cycles with load at 125 per cent 
of maximum design moment, (¢) 1,000,000 cycles at loads 
producing 150 per cent of maximum design moment. Of 
this moment, all tests except half of those in group 
(c) have been completed. Loads are applied at midspan 
and with one exception simulate one truck in each of 
the two lanes. The one exception is an eccentric static 
test in which only one lane was loaded. A load of 125 
per cent of design moment applied 6 ft from the cen- 
ter of the roadway twisted the bridge and very well 
demonstrated the inherent torsional rigidity. 

Other advantages of the use of aluminum alloys in 
this design are its availability in odd shapes that may 
be economically extruded. The upper extrusions are 
mating members, designed to produce an interlock due 
to an interference fit and also to provide self alignment 
during field erection. The field assembly of this test 
bridge comprised placing the bearing plates on the 
abutments and bolting the three beams and two bottom 
plates with approximately 200 Townsend Lockbolrts. 

Aluminum alloy 6061-T6, which possesses about the 
best corrosion-resistant properties of the various alloys, 
was used. The bridge is of semimonocogue construc- 
tion consisting primarily of a thin shell which is rein- 
forced by a network of stiffening members. This is 
also referred to as stress-sheet design and is capable 
of reacting various types of loads in the plane of the 
sheet. Looking at the end of the bridge, one can draw 
a parallel between this structure and that found in most 
aircraft wings. All plating is reinforced with stiffeners 
to insure that they remain stable and do not buckle even 
with vehicular load 400 per cent above the load design. 

A semimonocogue cellular structure of this type has 
excellent torsional rigidity to the extent that a load 


Townsend lock bolts are used to join sections of the 
bridge in the field. The individual units are tri- 
angular in cross section. 
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placed eccentrically on one side of the structure ac- 
tivates all the material of all the beams, requiring the 
entire structure to contribute resistance to the load and 
not solely the local beams adjacent to the point of load 
application. This alleviates the requirement for the con- 
crete roadway slab to act as the primary load-transferring 
member. 

The bridge is of composite design, the concrete 
roadway serving as compression material for live and 
impact loads. This concept requires treating the bridge 
as two separate structures; first, with the roadway 
slab inactive when it must support the structural dead 
weight of the bridge along with the loads imposed 
by the wet concrete; and second, the composite structure 
of aluminum and concrete which reacts to live and impact 
loads. 

The ends of the bridge are reinforced with additional 
plates and channel frames to redistribute the various 
loads into conventional bridge bearings. These bearings 
are of bronze and impregnated with oil so that they 
too require no maintenance whatsoever. Due to the dif- 
ference in the coefficient of expansion between aluminum 
and concrete, two thermal beams have been designed 
at each end of the bridge to completely react all thermal 
variations. 

Actual design of the bridge was accomplished at the 
Fairchild Kinetics Division in New York under the 
direct supervision of A. A. Gassner, division general 
manager. The bridge was fabricated at Fairchild’s 
Aircraft Division in Hagerstown, Md. 


Human Recognition Processes Simulated 


Tue first nonbiological system capable of perceiving, 
recognizing, and identifying its surroundings without 
any human training or control has been successfully 
demonstrated and proved in concept by Frank Rosen- 
blatt, research psychologist at the Cornell Aeronautical 
Laboratory, Inc., of Buffalo, N. Y., under contract for 
the Office of Naval Research at Washington, D. C. 

Called ‘‘Perceptron’’ and closely paralleling the 
selective recognition or ‘‘similarity’’ functions of man’s 
mind, the new concept opens up possible future ap- 
plications which heretofore have appeared only in the 
realm of science fiction. 

Although the pilot model of a machine designed 


The aluminum bridge serves as its own form for the 
concrete roadway which is poured directly on the 
top plate 
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specifically for these functions is about one year from 
completion, the Perceptron system has been effectively 
simulated on a conventional IBM 70 computer many 
times in proving its concept and practicability. It has 
in each case demonstrated the ability not only to ‘‘learn”’ 
what it is ‘‘shown’’ but also a capability of sponta- 
neously ‘‘teaching itself’’ to recognize something, and 
then indicate what that particular something is, even 
though it has never “‘seen"’ it before. 

In previous experiments, after being shown, or 
stimulated with 100 squares located at random on either 
the left or right sides of a rectangular visual field, the 
simulated Perceptron firmly associated one group of 
stimuli with ‘“‘left’’ and the other group of stimuli with 
“right."’ This result was wirevend ae 97 per cent con- 
sistency at the end of 100 trials, and it was evident that 
the Perceptron system had ‘“‘learned’’ to recognize the 
difference between left and right after it had ‘‘seen’’ only 
30 to 40 stimull. 

Reading print and script, as well as responding to 
verbal commands, are within reach of the Perceptron. 
Only one step beyond the level which now appears 
attainable by the Perceptron lies the possibility of an 
automatic translator which can receive spoken inputs 
in one language and produce written or verbal outputs 
in another language. 

Perceptron ; not recognize forms, shapes, or other 
items by matching them against a stored inventory of 
similar images previously fed into it by an operator, 
nor by performing a mathematical analysis of character- 
istics. Instead, the recognition is direct and essentially 
instantaneous, since the association by which a perceived 
stimulus is identified is derived in the form of new path- 
ways through the system, rather than from a coded 
representation of the original stimulus. This is much 
like a man who gets a direct view of an object through 
his eyes, from which impulses flow through his nervous 
system to the brain, in turn enabling him to instantly 
recognize and identify that object for someone else. 

As a model for the biological brain, the Perceptron 
does not violate any known information about man’s 
central nervous system. Its size, the logic of its 
connections, the degree of reliability required of indi- 
vidual units, the permissible random variation in its 
‘wiring diagram,”’ and the kinds of signals employed, 
are all consistent with known anatomical and physiologi- 
cal data relating to the processes of the human mind. 

Automatic-landing systems, automatic pilots, and 
recognition systems of almost every variety could 
conceivably make use of the Perceptron, and its applica- 
tion to research and data gathering from scientific 
purposes already seems clearly indicated. 

Such applications, however, while actually within the 
realm of achievement, are still a part of the future, and 
really cannot be fully or properly evaluated at this stage 
of Perceptron’s development. 

Additional steps required for application will involve: 
Lowering the cost and size of its construction well be- 
low that of units which can now be built with con- 
ventional components presently available; studying the 
behavior of laboratory models in response to environ- 
ments ranging from the mixture of simple geometrical 
forms, now being simulated by current programs, to 
such complex problems as the discrimination of speech 
and human faces; and development of sensing devices 
suitable for providing visual and auditory inputs to the 
system. 
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Electro-Chemical Machining uses an 
electrode submerged together with the 
workpiece in a saline solution to remove 
metal. A highly sensitive servofeed 
system automatically advances the elec- 
trode into the workpiece as the machin- 
ing progresses. 


Electro-Chemical Machining 


Tue Research Division of Elox Corporation, Royal Oak, 
Mich., announces the development of an entirely new 
machining process—Electro-Chemical Machining, ECM 

which permits completely electronic machining from 
start to finish with unprecedented metal-removal rates. 

Using an electrode similar to that used in Electrical 
Discharge Machining, with both electrode and work- 
piece polemaged in a saline solution, metal is removed by 
electrochemical action controlled by a highly sensitive 
servofeed system that automatically advances the elec- 
trode into the workpiece as the machining progresses. 
The currents that can be used by Electro-Chemical 
Machining are unlimited, and the gap between the elec- 
trode and ‘workpiece that controls the accuracy of the 
finished product has a present low limit of 0.015 in. 

Metal-removal rates are listed by Elox in ranges of 500 
to 50,000 amp. Typical metal-removal rates using a 
5000-amp power-supply rating would be 30 cu in. per hr 
with a minimum electrode area of 100 sq in. Using a 
50,000-amp power-supply rating, metal-removal rates 
are 300 cu in. per hr with a minimum electrode area of 
1000 sq in. 

In addition to the extremely high metal-removal 
rates, Elox Electro-Chemical Machining offers many 
other unique advantages. Cost per cu in. of metal is 
low since the electrode can be reused many times without 
appreciable wear. 

The electrode can be made of any conductive material 
such as lead, tin, zinc, or solder so that electrode prepara- 
tion is minimal. The machines are safe and simple to 
operate and require little operation training. Compared 
to mechanical equipment, capital investment is low. 
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Both Houses Approve Evratom 


Boru the House and the Senate have given general ap- 
proval to a joint U. S.-Euratom research and power-reac- 
tor program that the Administration seaaibesl Shacdoune. 

The two measures passed by the Senate and House last 
month were: 

First, a concurrent resolution approving the broad In- 
ternational Agreement between the U. S. and Euratom 
signed at Brussels on May 29, 1958, and at Washington 
on June 19, 1958. 

And second, an implementation law containing some 
but not all of the authority the Administration has hoped 
to receive from Congress this year to get the Euratom 
program under way by the AEC and the State Depart- 
ment. 

According to the report published in the Forum Memo 
of the Atomic Industrial Forum, Inc., the approach of 
Congress in both of these measures was to extend only as 
much approval as was considered to be necessary for the 
program to be launched and to proceed until the next 
session of Congress. 

The implementation law provided for the following: 


1 Authority for the AEC to spend $3 million ‘‘as 
an initial authorization for fiscal year 1959"' for the 
joint U. §.-Euratom research and development program. 
The Administration had asked for a $50 million authori- 
zation for five years and an appropriation of $10 million 
this year to get the program started. 

2 Authority in principle, but no specific authorization 
of funds for the AEC to embark on a Euratom fuel- 
guarantee program not to exceed expenditures of $90 
million. The Administration had requested an authori- 
zation for the full $90 million and an appropriation of 
$15 million this year to get the program started. 

3 Authority in principle for the AEC to sell or lease 
30,000 kilograms of U-235 and one kilogram of pluto- 
nium to Euratom subject to the terms of an Agreement for 
Co-operation yet to be submitted formally to the Joint 
Committee for review. 

4 Authority in principle for the AEC to purchase 
special nuclear material, including up to 4100 kg of 
plutonium for peaceful use, from reactors in the joint U.S.- 
Euratom program, subject to the terms of an Agreement 
for Co-operation yet to be submitted formally to the Joint 
Committee for review. 


Nuclear-Explosion Power 


Tue Atomic Energy Commission is undertaking 
studies to determine the practicability of producing both 
power and radioisotopes from nuclear explosions. As 
a first step in the studies, consideration is being given to 
the detonation of a small device underground in the 
salt-bed area known as the Solado formation in the 
Delaware Basin, Eddy County, N. Mex., about 25 miles 
southeast of Carlsbad. 

The project, if carried out, would be conducted in the 
summer of 1959 in a 1200-ft shaft drilled into the salt 
beds so that heat developed by the nuclear explosion 
would be confined to a relatively small area. Neutrons 
created in the nuclear reaction would be used to produce 
radioisotopes. The experiment would be of interest to 
scientists and industry. General scientific information 
on scaling laws, seismic effects, and geological data also 
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would be obtained from the detonation of such a device. 
As now planned, the yield of the explosion would be 
about 10 kilotons, the equivalent of 10,000 tons of high 
explosive. 

Results of the September 19, 1957, Rainier test, fired 
at 800 ft underground at the Nevada Test Site, indicate 
that there will be no seismic or shock effects which 
would interfere with mining operations or other activities 
in the area selected for the experiment. Further studies 
are continuing to insure that the project may be carried 
out with complete confinement of radiation as accom- 
plished in the Rainier test, without contamination of 
ground water tables, and without other effects on the 
area. Underground detonations of conventional explo- 
sions will be used as part of the preliminary studies. 

An advisory panel of seismologists and geophysicists 
will review studies conducted by the Commission, 
University of California Radiation Laboratory, U. S. 
Geological Survey, and others to insure that the project 
is safe prior to a decision on conducting the experiment. 

The New Mexico experiment is the second initiated 
under the Commission's Plowshare program to investigate 
important peacetime applications of nuclear explosives. 
As previously announced, studies are being conducted on 
the Alaska Coast between Cape Seppings and Point 
Hope to determine the practicability of excavating a 


harbor. 


Portable Jet-Engine Silencers 


Tue Metal Products Division of Koppers Company, 
Inc., Baltimore, Md., has disclosed the development of a 
unique silencer which can be adapted for use with any 
type of jet aircraft, commercial or military. The Navy 
has contracted for 30 portable jet-engine silencers for 
use at various Naval airfields throughout the country. 
There is no attachment ‘to the aircraft itself. The 
silencer is simply rolled into position behind the engine. 
According to Koppers acoustical engineers, it is the first 
completely portable silencer to be successfully tested 
behind a jet aircraft. 

Tests have shown that the Koppers air-cooled silencer 
reduces jet noise by as much as 30 decibels, equivalent 
to a 90 per cent reduction of the impact on the eardrum. 
This is enough to prevent hearing damage to operating 
personnel and to effectively protect close neighbors from 
jet noise. The silencer employs certain design features 
developed by The Martin Company which Koppers is 
authorized to use under a license agreement recently 
concluded between the two companies. 

The Navy silencers will be used with the most power- 
ful jet engines in production including the J-57, J-65, 
J-71, J-75, and J-79. 


Heat Transfer and Mixing 


A CONTINUOUS-PROCESSING machine capable of trans- 
ferring heat to or’ away from materials as it mixes is 
announced by the Chemical Machinery Division of 
Baker Perkins, Inc., Saginaw, Mich. The unit is 
essentially a continuous reactor combining continuous 
mixing with accurate process-temperature control. 

Because of the multiple action of the machine it can 
be used for emulsifying, cooling, and heating in the 
manufacture of lubricating greases and wax. In ap- 
plications requiring reaction temperature control, the 
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unit can be used for paint, plastic, general polymeriza- 
tion, sulphonation processes, and modifying drying 
oils. It also can be used for synthetic-fiber manufacture, 
specifically in dope heating and cooling, gel removal, 
and viscose heating and cooling. 

Called the Flowmaster reactor, the machine consists 
of a series of fixed heat-transfer plates through which a 
heat-transfer fluid may be circulated or, alternatively, 
the plates may be direct electrically heated. 

Spaced between each heat-transfer plate are beaters 
mounted on a common shaft. The beaters intensively 
mix, in a relatively small volume, the material flowing 
through channels of each transfer plate. Besides mixing 
the incoming material, the greater degree of turbulence 
creates a thin film giving higher heat-transfer coef- 
ficients than obtainable on conventional equipment. 

The machine is built with maximum working pressures 
up to 350 psig and operating temperatures from 32 to 
400 F. Special machines may be manufactured with 
working pressures up to 1000 psig and temperature 
range to 750 F. 

Although the reactor can be built to meet individual 
requirements, the company basically manufactures the 
reactor with two standard-size heat-transfer plates—11] 
and 18 in. in diameter. 

The complete reactor can be stripped to the bare 
beater shaft and reassembled quickly with the use of 
special handling equipment. In addition, the heat- 
transfer plates, beaters, and so forth, are interchangeable 
with other machines of the same size. 

Normal construction of the machine is of stainless 
steel, but it can be constructed of alternate materials 
such as nickel. 











































Heat is continuously transferred to or 
away from materials as they are mixed in 
the Flowmaster reactor. As built, the 
machine has maximum working pres- 
sures up to 350 psig and operating tem- 
eratures from 32 to 400 F. These can 
extended to 1000 psig and 750 F in 
specially made machines. 
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Brookhaven National Laboratory 


Tue substantial contribution which engineers are 
making to fundamental research through the develop- 
ment of new research tools and techniques was pointed out 
by Gaylord P. Harnwell, president of the University of 
Pennsylvania, at the 1957 ASME Fall Meeting in Hart- 
ford, Conn. Brookhaven National Laboratory at Upton, 
N. Y., offers a good demonstration. 

Engineering is not only a major area of research at 
BNL but plays a major part in the technical services of 
the Laboratory. Nuclear engineering accounted for 
$2'/2 million or 17.8 per cent of the total operating ex- 
penditures in fiscal 1957. This was exceeded only by the 
combined physics and chemistry category of research. 


The Mechanical Engineering Division 


The design of equipment for the research staff is a 
major function of the 20 engineers in the Mechanical 
Engineering Division. This has ranged from a ‘‘mouse 
hotel"’ for the Biology and Medical Departments to the 
machine components for the 30-Bev proton accelerator 
now being built. Eleven engineers and 13 designers and 
draftsmen are assigned to the complex problems of 
developing that machine. The principle of the Alter- 
—~ Gradient Synchrotron, AGS, as the machine is 
called, was developed at BNL. An 842-ft-diam circle of 
alternately facing magnets creates strongly converging and 
diverging magnetic fields which confine the proton beam 
in a vacuum chamber of relatively small cross section. 
This focusing effect allows the production of high-energy 
beams with smaller electromagnets and related equip- 
ment than would otherwise be possible. The steel for 
the magnets which are currently being delivered was 
manufactured by Allegheny-Ludlum, and the stamping, 
laminating, and assembly of the individual sections 


were done by Baldwin-Lima-Hamilton. Particles are 
tangentially injected into the field of the AGS from a 
50-Mev linear accelerator when their speed is synchro- 
nous with that of the AGS. With each rotation on the 
AGS they are given 12 8000-ev boosts as they continue 
on their merry-go-roundlike circular path at 3 X 10° cir- 
cuits per wae A yee pass each of the 12-radiofrequency 
acceleration stations. When fully accelerated they may 
be deflected in a target area to bombard samples for ex- 
perimental purposes. 

The machine will have three times as much power as 
the present world’s largest—the 10-Bev Russian accelera- 
tor which has been undergoing modifications for the 
past year in an effort to bring it up to rated power. 

The 3-Bev Cosmotron, the largest accelerator in opera- 
tion at BNL, requires four engineers and a like number 
of designers and draftsmen. 

A large hydrogen bubble chamber for the Physics De- 
partment is another major project of the engineering di- 
vision. A high-pressure liquid-hydrogen-generating fa- 
cility will be an important auxiliary. 

All these facilities, the AGS, the Cosmotron, and the 
Bubble Chamber are key research instruments for what 
might be called BNL’s central function—fundamental re- 
search in nuclear physics. Greater emphasis is being 
placed on fundamental research in all BNL activities, 
and in the applied areas the current philosophy is to go 
back and take another look. Practical application has 
proceeded at such a pace that the processes, their limita- 
tions, and the basic mechanisms involved are little un- 
derstood. The theoretical structure is being filled in, in 
order to be able to proceed from generalizations. 


Engineering Research 


The primary research function of the Nuclear Engi- 
neering Department is the development of the Liquid 
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A weld is examined in the out-pile 
section of the Liquid Metal Fuel 


Reactor processing 


loop. 


The fuel is removed from the 
pile at various points for 
processing to eliminate 

fission products by degassing 
and salt-processing methods. 


Alternating 


The 842-ft-diam 30-Bev 
Gradient Synchrotron which gives pro- 
tons 12 8000-ev boosts on each rotation 
at 3 X 10° circuits per sec 


The radiation source for the 10-acre gamma-radia- 
tion field is safely underground but moves up the 
7-ft pipe by remote control, when the field is un- 
occupied, to furnish radiation for experiments 














Uranium fuel dissolved in molten 


Metal Fuel Reactor. 
bismuth fissions when a sufficiently large or critical mass 


is accumulated. In essence, the reactor is simply a 5-ft- 
diam perforated graphite cylinder with an inlet and 
outlet pipe. The same liquid-metal-with-fuel com- 
bination serves as primary coolant carrying the heat of 
the reactor to an exchanger where secondary coolant can 
Carry it to a steam generator. 

An alternate arrangement, in which the liquid metal 
fuel is used to heat a gas in the reactor core, after which the 
hot gas passes to a closed-cycle gas turbogenerator set, 
was described by L. D. Stoughton, Assoc. Mem. ASME, 
and T. V. Sheehan, Mem. ASME, of the BNL staff, in 
the August, 1956, issue of MecHanicaL ENGINEERING, 
pp. 699-702. 

The concept, which is one of the reactor types listed 
by the AEC for development, introduces difficult metal- 
lurgical and chemical-processing requirements. Low- 
chrome steels have been explored extensively with ther- 
moconvective and pumped loops, some of which have 
operated 30,000 or 40,000 hr. There is a mass-transfer 
problem since slightly soluble constituents of the steel 
are redeposited at the cold end of the loop. A 4-in. loop 
with components equal in size to those of a projected 
reactor experiment is now being installed at BNL. 

Babcock & Wilcox, who have been contractual part- 
ners in the development work, are beginning final design 
for a 5-mw reactor experiment whose heat will be dissi- 

ated to atmosphere. This will require 3 years for 
building and is expected to give about 2 years of test 
operation. 

Continuous fuel processing, which is complicated 
about one third of the fission products are gaseous and a 
number of auxiliary systems are required—ais being criti- 
cally examined. For a 2-yr experiment, excess reac- 
tivity can easily be provided by simply adding new fuel 
to override the fission-product poisons as they build up. 





Research Program 


Nearly all of BNL’s research is now unclassified and 
dedicated to the peaceful uses of atomic energy. A 
10-acre gamma-radiation field has a 2000-Curie cobalt-60 
radiation source for plants, which are arranged in circular 
rows. Radiation-induced genetic mutations have al- 
ready yielded new varieties of peaches which will extend 
the crop an entire month, pet setcngalc roca varieties of 
oats and wheat. 

Medical research is another major radiation applica- 
tion. Iodine-131 tagging is used to study protein 
metabolism, carbon-14 for carbohydrate metabolism, and 
other isotopes for study of such fundamental body proc- 
esses as mineral and vitamin utilization. Localization 
of radiation effects by using boron-10 to seek out tumor 
tissue in treatment of certain types of cancer is promising 
and has been successfully used with terminal cases on a 
highly malignant form of brain tumor for which there 
was no Satisfactory treatment. Treatment with the 
regular BNL research reactor required shutdown of other 
activities, and a special Medical Research Reactor and 
hospital facilities are under construction. 

Even a brief synopsis of the research activities in 
biology, chemistry, medicine, engineering, and physics 
requires a 130-page annual report. These activities 
are guided by Visiting Committees composed of uni- 
versity, industrial, and governmental research personnel. 
BNL 1s operated by Associated Universities, Inc. (Colum- 
bia, Cornell, Harvard, Johns Hopkins, M. I. T., Prince- 
ton, Pennsylvania, Rochester, and Yale) under contract 
with the AEC. The nearly 300 members of the research 
staff are augmented by salaried visitors and by guests 
whose number in summer almost equals the staff. A 
thoroughly modern research center has emerged as the 
remaining temporary buildings from wartime Camp Up- 
ton are replaced with permanent structures. 





A '/.-mile-circumference tunnel will house the Alternating Gradient Synchrotron, the most 


powerful in the world, and three times as powerful as Russia’s accelerator. 


Alternately 


facing magnets create strongly converging and diverging magnetic fields which confine the 
proton beam in a vacuum chamber of relatively small cross section. 


Experimental space is closely packed on 
the west face of the research reactor. Each 
company, government agency, or university 
designs its own experiments. 


This loop, inserted into the research 
reactor, permits radiation of the 1000- 
F molten-bismuth and _ uranium-alloy 
fuel and coolant in the LMFR 


Medical Research Center will 
have four circular 12-bed nurs- 
ing units, laboratory, and reac- 
tor for medical treatment 





EBWR Turbine-Blade Failure 


Investigation of the failure of the turbine generator of 
the Experimental Boiling Water Reactor EBWR, at the 
AEC’s Argonne National Laboratory, Lemont, IIl., has 
disclosed that the failure was caused by excessive stress 
resulting from a notch in a blade root. 

The EBWR was shut down on May 1, because of the 
turbine failure. The turbine rotor was removed and ex- 
amination by the manufacturer, Allis-Chalmers Manu- 
facturing Company, disclosed that one of the turbine 
blades and its shroud became detached from the rotor. 
A row of new blades was installed and the turbine de- 
livered full power again on June 4. 

The manufacturer's report stated that an examination 
of its manufacturing procedures indicated that one of the 
clamps used to hold the blades during machining had 


been incorrectly adjusted, causing the notch. The re- 


port also stated that there was no evidence of stress cor- 

rosion or other forms of surface attack, and that the 

blades were not affected by steam from the reactor. 
Maintenance operations were permissible inside the 


Commercial Powder-Metal Strip 


Major problems of producing high-quality hot- 
rolied strip from metal powder have been solved, and 
commercial production of copper strip from metal 
powder will soon be a reality. While most development 
work has been in copper, the system has shown practical 
application to many other metal producers. 

et hot-rolled strip can be produced from 
powder at savings of about 80 per cent of conventional 
equipment and rolling costs. 

The E. W. Bliss Company, developer of the process 
in conjunction with the Chemetals Corporation of New 
York, N. Y., and others, has announced that its own 
tests, those of a major producer of copper products, 
and the findings of independent testing laboratories, 
reveal that: (4) Copper strip produced from powder 
has higher mechanical properties than electrolytic-grade 


turbine on a routine basis almost immediately after the 
shutdown because the radioactivity level was only 2 
milliroentgens per hr. Current radiation-protection 
standards limit exposures to 3000 milliroentgen per 3- 
month period and to an average of 5000 milliroentgens 


per yr. 
Laminated Roof 


A contract has been awarded to Summerbell Roof 
Structures Division of The Fluor Corporation, Ltd., 
to engineer, fabricate, assemble, and erect a glued-beam 
plywood-deck combination-roof system to cover the 
mammoth Oakland Distribution Center of Montgomery 
Ward and Company at San Leandro, Calif. 

The contract, awarded by The Austin Company, 
engineers and builders, calls for the most extensive 
use of laminated construction since World War II. 

The warehouse will be 960 X 600 ft or approximately 
13'/2 acres under one roof. More than 1000 glued- 
laminated beams, of various sizes, will be required to 
support the panelized roof structure. 


copper strip produced by conventional methods; (4 
the oxygen content is substantially lower in strip 
produced from powder than in electrolytic-grade strip. 

The powder is first fed through a hopper-and-guide 
arrangement through a mill for green compacting, and is 
entail continuously into a protective-atmosphere heating 
furnace for sintering. On delivery from the furnace it is 
immediately hot-rolled, with further reduction or 
reductions. Then, depending on the material, it may 
be sintered and hot rolled again to produce metal 
completely consolidated to 100 per cent density. 

The powder-metal copper coils used in the tests 
to be described were 0.040 in. gage, 6 in. wide, and 100 to 
200 Ib in weight. After production by the powder- 
metal process, they were annealed and cold rolled to 
0.010 in. on a conventional four-high rolling mill, 
and were cold-rolled without edge cracks or other 
difficulty. After cold rolling, they were again annealed. 


Powder-metal strip: Step 1, copper powder is fed into a hopper-and-guide arrangement—in commercial 


operation mechanical heeding would be used; 


step 2, special rolls and feed devices were developed to 


ieee green compact of uniform thickness with edges that are uniform, sound, and square; step 3, 
igh-quality hot-rolled copper strip is the final product which comes out of the furnace, where it has 


been sintered in a protective atmosphere 
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New Thermoelectric Materials 


Scientists at the Westinghouse Res@arch Laboratories, 
Pittsburgh, Pa., have discovered a new, ‘‘essentially 
unexplored’’ class of materials which can convert the 
heat of a burning fuel, or other high-temperature 
source of heat, directly into electricity. 

Such substances, called thermoelectric materials, 
produce electricity simply, silently, amd without moving 
parts of any kind. Because of the potential importance 
of its practical applications, this method of electric- 
power generation is the object of intense scientific 
research throughout the world. 

Discovery of the mew thermoelectric materials 
was announced at a technical conference on thermo- 
electricity sponsored by the U. S. Naval Research 
Laboratory, on September 3, in Washington, D. C., by 
Clarence Zener, director of Westinghouse research. 

To be useful for power generation, a thermoelectric 
material must operate at the elevated temperatures 
encountered in a burning fuel, nuclear reactor, or other 
primary source of heat, and at the same time, must 
make the heat-to-electricity conversion with reasonable 
efficiency. 

For many years the thermoelectric effect has been 
observed in metals, most of which easily withstand the 
required temperatures. But because they are good 
conductors of heat and electricity their maximum 
thermoelectric efficiency is of the order of one per cent 
far too low for power purposes. 

More recently, che thermoelectric effect has been 
found in semiconductors—the class of materials so 
widely used in making transistors and other ‘‘solid-state"’ 
devices. Certain semiconductors exhibit quite rea- 
sonable thermoelectric efficiencies, but not at the elevated 
temperatures at which power is usually generated. 

The new Westinghouse thermoelectric materials are 
believed to be the first to be discovered in the general 
category of substances that characteristically are insu- 
lators, or nonconductors of electricity. These thermo- 
electric materials are ceramics. 

The ability of ceramics to withstand high temperatures 
is well known. As far as is known, the ceramic-type 
materials used in the experiments are the first solid- 
state thermoelectric substances to operate with what are 
considered promising efficiencies at temperatures in the 
range of 2000 to 3000 F. 

The new Westinghouse thermoelectric materials are 
technically described as “‘mixed-valence compounds of 
the transition metals.’ In mixed-valence compounds, 
atoms of the same element have different amounts of 
charge within a single molecule. 

Study of mixed-valence compounds began several 
years ago because of their interesting magnetic prop- 
erties. The discovery of their thermoelectric possi- 
bility was one of the unexpected results which often 
come from basic scientific research. 

The transition metals are a group lying near the 
center of the natural table of elements and include such 
common examples as iron, nickel, and manganese. 
In contrast to solid-state materials heretofore proposed 
for thermoelectric power generation, the new compounds 
were described as inexpensive, easily available, simple 
to prepare, and not composed of critical elements in 
short national supply. 

Being ceramics, they are inherently stable and chemi- 
cally inactive, even at very high temperatures. They 
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A special furnace prepares the thermoelec- 
tric materials. For experimental purposes 
the powdery materials are pressed into pel- 
lets. The new Westinghouse thermoelec- 
tric materials are believed to be the first in 
the general category of substances that are 
characteristically insulators, and are classed 
as ceramics. 


can be heated indefinitely in air with an open flame 
without deterioration; they do not require chemical 
preparation to an extreme degree of ultrapurity; their 
use raises no technological problem of high-vacuum 
operation, complex electric or electronic apparatus, 
or the like. 

The work with these new thermoelectric materials 
is still in its early stages, and they do not exhibit the 
efficiency demanded by conventional methods of power 
generation. However, for specialized applications, 
where compactness, light weight, and simplicity are 
more important considerations than efficiency, they 
offer promise for practical applications requiring small 
quantities of electric power. 

To date, the work with these new compounds has 
been encouraging, and no theoretical roadblock to their 
expected usefulness has been discovered. Much basic 
work still remains to be done and a great deal of tech- 
nology is still to be developed, but the day of useful, 
reasonably large-scale thermoelectric power through 
these and other thermoelectric materials almost certainly 
lies in the not-too-distant future. 

Westinghouse scientists do not anticipate that thermo- 
electric power will make obsolete present methods of 
generating large-scale quantities of Decadal. Rather, 
if large-scale thermoelectric power generation does prove 
feasible, its function will probably be to supplement 
conventional methods or provide power where conven- 
tional methods are undesirable or impractical. 


OCTOBER 1958 / 83 





Airsteel X-200 was shaped into the 
\4-in-thick welded cylinder blank, 
top left, and hydrospun to produce the 
0.080-in-thick cylinder, sop right. 
After hydrospinning, bottom, simple 
heat treating developed the ultra- 
high-strength levels that would re- 
quire oil quenching with other steels. 


Hydrospun 280,000-Psi-Tensile Steel fitting up for weld‘ng, welding, heat-treating, and hydro- 
spinning. Various types of missile-motor cases were 
Tesrep and evaluated under the laboratory designation made with and without longitudinal welds 
of Airsteel X-200, a new ultra-high-strength alloy = The weldability study showed that the welded joint 
sheet steel for missiles and rockets has been developed was equal to the ultra-high-strength level of Airsteel 
by U. S. Steel Corporation's Research Center in Monroe- itself. Production methods of welding evaluation dur- 
ville, Pa. Commercial heats have been produced or ing the study included metallic-arc and inert-arc welding. 
processed at several U. S. Steel mills across the nation. Results of the tests showed that the new steel is highly 
Airsteel is an air-hardening missile material which, suitable for missile applications including large-diame- 
when cooled in air and tempered, develops tensile- ter, thin-wall motor cases. ; ‘ 
strength levels in the 280,000-psi range. Most other At Consolidated Western, a typical Airsteel missile 
alloy steels require an elaborate oil or salt quenching to component, after forming and welding the annealed 
develop equivalent mechanical properties. condition, was heated to an established temperature and 
The huge quenching tanks and uneven strength levels allowed to air cool to room temperature. This operation 
or distortion due to uneven quenching action are climi- air hardened the steel. A tempering treatment at a lower 
nated together with elaborate straightening methods. temperature followed by air cooling, imparted ductility 
U. S. Steel plate and sheet mills produce Airsteel in the and toughness so that the metal was not brittle. 
annealed or “‘soft’’ condition. This allows easy form- Although developed specifically for missile applica- 
ing, cutting, or shaping to desired missile configuration. tion, the new alloy steel is also available for other uses, 
Fa’ ability tests with Airsteel included forming, and supplied in billets, blooms, bars, plates, and sheets. 
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Engineering Studies on Nuclear Seaplane = under consideration for the ruclear power plant include 
the British Princess seaplas, built by Saunders-Rowe 

A contract for more than $385,000 has been awarded _ [td. 
by the Navy to The Martin Company's Baltimore The Martin study program will also include facilities 
Division to extend engineering studies on a nuclear- and handling requirements, operation-analysis studies, 
powered seaplane. The Martin study is part of the and nuclear-reactor shielding techniques. 

Navy's program to develop a long-range, long-endurance The studies will provide the basis for development of a 
turboprop seaplane for antisubmarine warfare, air carly fleet-operational nuclear-seaplane system in the 1964-1965 
warning, and cargo transport. period. : 

In addition to studies of new airframe designs based on In addition to providing an extremely-long-range 
present engine developments, the Martin study will aircraft useful for antisubmarine warfare and air-early- 
cover power-plant requirements involved in modification warning flights, this type aircraft has outstanding 
of existing airframes, and other areas in which nuclear potential as a cargo carrier. It is estimated that a 
propulsion could be applied to Navy weapons systems. nuclear seaplane of 2,200,000-lb gross weight could 

The Navy, which has had feasibility studies under carry a 770,000-lb pay load for virtually unlimited 
way since 1946 in collaboration with the Air Force and ranges—something impossible with gasoline or chemi- 
the AEC, previously announced that existing airframes cally fueled planes. 
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Plutonium-Fueled Power Reactor 


An AEC reactor is operating for the first time at 
substantial power with plutonium-239 as the fuel. The 
Materials Testing Reactor, MTR, at the Commission's 
National Reactor Testing Station in Idaho, normally 
fueled with U-235, was brought to criticality with 
plutonium as its fuel in August, and is now operating at 
a power level of 5000 thermal kw. Following tests, 
operation is expected at the 30,000-kw design power 
level. 

This experiment with a plutonium fuel -loading is 
expected to advance the technology of plutonium fuel- 
element handling and fabrication, provide operational 
experience with a plutonium-fueled reactor, and provide 
reactor-physics data. 

Only minor design changes were required for the 
use of Pu-239 rather than U-235 as the fuel. The amount 
of Pu-239 required for an MTR fuel loading is less than 
for U-235 because of differences in their nuclear prop- 
erties. As an additional experiment with fuel loadings 
of different fissionable materials, the MTR, after a 
test period of power operation with the plutonium 
loading, will be loaded with fuel elements fabricated 
with U-233, the synthetic isotope of uranium derived 
from thorium. In a previous experiment, the MTR 
was operated successfully with a core loading of fuel 
elements containing uranium enriched to 20 per cent in 
U-235 rather than the usual high enrichment of 93 
per cent. 

The plutonium fuel elements were fabricated at 
the Hanford Works, operated for the Commission by the 
General Electric Company. The MTR is operated for 
the Atomic Energy Commission by the Phillips Petro- 
leum Company. 


Larger “Perfect” Crystals of Metal 


Distocations, the rows of out-of-line atoms that 
scientists now blame for making metals “‘much weaker 
than they ought to be,"’ have been completely eliminated 
from crystals of silicone larger than a man’s finger. 

In making these ‘‘perfect’’ crystals in unprecedented 
size (previously reported perfect crystals have been 
whiskers thinner than a human hair), scientists at the 
General Electric Research Laboratory have: (a) Dis- 
proved a prevalent idea that dislocations ‘“‘have to be 
there or crystals can't grow’’; (4) found important new 
knowledge about the causes of dislocations and how to 
get rid of them; (¢) opened a door that may lead to 
making dislocation-free, and perhaps super-strong, 
crystals of a variety of materials in large sizes; (d) 
determined that elaborate precautions will have to be 
taken to protect the surfaces before superstrong *‘perfect’’ 
crystals can be used for structural purposes. The dis- 
locations which cause weakness apparently can be 
easily induced into crystals by minor surface damage. 

A perfect rod of 1-in-diam iron, if it could be made, 
might be as strong as a huge I-beam. The catch is that 
even a small scratch made with a needle might induce 
dislocations that would propagate when _ stressed, 
making the rod a hundred times weaker. 

Discoverer of the new crystal-growing technique is 
William C. Dash, General Electric physicist who 
described the work at an International Conference on 
Crystal Growth in Cooperstown, N. Y., sponsored 
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jointly by the U. S. Air Force and the General Electric 
Research Laboratory. 

The secrets of Dr. Dash’s techniques involve the use 
of specially tapered “‘seeds’’ made of high-perfection 
material. In this way he reduces the thermal shock ex- 
perienced by the seed when it first touches the hot 
molten silicon from which the crystal is grown. Equally 
important is pulling the crystal in the proper crystallo- 
graphic direction, so that dislocations are literally 
“left behind”’ as the crystal grows. 

Purity of the material is important but is not a critical 
problem. Dr. Dash’s largest dislocation-free crystal, 
which weighs about 2 oz, 1s similar in purity to silicon 
used for manufacturing transistors and other semicon- 
ductor devices—a few impurity atoms per million silicon 
atoms. 

The strength differences between pieces of silicon with 
and without dislocations can be observed in a meaningful 
way only at temperatures of about 900 C or greater. 
Strength-testing of the silicon crystal is difficult because 
of the high temperature required and the fact that 
anything used to grip the sample tends to induce the 
strength-dissipating dislocations. Nevertheless, it has 
been established that those without dislocations are 
definitely stronger at high temperatures. 

Extremely strong, whisker-size crystals of iron, copper, 
and many other metals have been made at the General 
Electric Research Laboratory and at several other 
laboratories. In the case of iron, strengths up to nearly 
2 million psi have been observed, five times the tensile 
strength of the strongest piano wire. As a result of Dr. 
Dash’s studies, there is the prospect of making large- 
size perfect crystals of many substances with high 
strength—provided that the surfaces are protected. 

The absence of dislocations in Dr. Dash’s large silicon 
crystals has been ascertained: (#4) By surface observa- 
tions of a chemically etched surface; (6) by ‘‘decora- 
tion,’ a method in which copper is precipitated along 
the dislocations inside the silicon crystal; the dis- 
locations, or lack of them, can then be observed by 
‘looking through”’ the silicon, which is transparent to 
infrared light; (c) by x-ray inspection. 

While work is being directed toward growing dis- 
location-free crystals of a variety of metals, the only 
other material in which results have been observed 
similar to those in silicon is germanium, also a semi- 
conductor. Arthur G. Tweet, another Research Lab- 
oratory physicist, has used this same technique to 
grow dislocation-free crystals of germanium. 

The role of dislocations in determining the strength 
of crystalline solids has been part of new theories 
evolving during recent decades. It has been shown 
that plastic deformation of metals is accomplished when 
dislocations permit planes of atoms to slide over each 
other. In the absence of dislocations, the theory 
suggests that metals can be bent further elastically. 


Ford Computer Laboratory 


Agronutronic Systems, Inc., a subsidiary of Ford 
Motor Company, is constructing a 115,000-sq ft com- 
puter-development building at Newport Beach, Calif. 

The complete building will be a fully equipped struc- 
ture for research, development, and manufacture of 
special-purpose computers and electronic systems for 
military and commercial application. 
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PHOTO 
BRIEFS 


1 Semicontinuously Cast Copper Alloys. Liquid 
metal from the Ajax electric induction furnace 
flows along a launder to a distributor which 
insures a smooth splash-free entry of metal 
into the molds. The metal cools rapidly in 
passing through water-jacketed “bottomless” 
molds and is solid by the time it leaves them. 
Molds are continuously filled with molten 
metal to match the withdrawal of the solidi- 
fied castings. The machines made by Lobeck 
Casting Processes, Inc., of New York, N. Y., 
for The American Brass Company produce 
multiple-strand extrusion billets of various 
copper alloys up to 8 in. in diam and rolling- 
mill slabs up to 6 x 2442 in., in lengths up 
to 12 ft. 


2 Continuously Cast Aluminum Alloys. Six 
direct-chill casting stations at the recently 
completely integrated smelter-rolling mill of 
Kaiser Aluminum at Ravenswood, W. Va., are 
capable of casting simultaneously as many as 
four of these 10,000-Ib slabs. The continuous- 
casting equipment made by Loma Machine 
Manufacturing Company, Inc., of New York, 
N.Y., Can produce even highly alloyed alumi- 
num slabs up to 16 in. thick, 56 in. wide, and 
180 in. long. 


3 Modular Enclosures. Scale-model modular 
enclosures developed by Elgin Metalformers 
Corporation of Elgin, Ill., aid in the selection 
of mass-produced metal-cabinet enclosures for 
housing electronics, automation, and instru- 
ment equipment. 


4 Air-Conditioned Harvester-Thresher. Heated 
air or fresh filtered air is circulated in the 
closed cab of International Harvester’s new 
threshers. Completely air-conditioned units are 
optional. 


5 Shot Down. intercepted by Lockheed’s elec- 
tronic firing-error indicator, the 38-ft-long 
Kingfisher is a specially designed and instru- 
mented supersonic target missile equipped 
with a radar antenna which enables it to simu- 
late aircraft or missiles up to five times 
its size. 


6 Precision Honeycomb Core. Six years of re- 
search and development are behind special 
machines developed by Solar Aircraft Com- 
pany to form and weld a precision honeycomb 
core of extremely thin foil to any length and 
width. Forming rollers to the right of the 
machine corrugate the metal strips which are 
welded layer by layer onto the circling loop 
of completed core. 


7 Push-Button Dock. Each of 25 boat-loading 
feeder belts can be controlled independently 
to load and trim preset quantities of pellet- 
ized taconite to each hatch at 750 or 1500 
tons per hr. The 42-in-wide, 96-ft-center belt 
conveyers, part of the iron-ore handling-and- 
loading equipment made by Link Belt, are 
spaced to fill alternate hatches, and require 
only one shift of the ore boats. They can be 
extended 50 ft from the face of the dock. The 
functions of feeding, conveying, advancing, re- 
treating, and weighing are controlled sep- 
arately for conveyers from one of two control 
towers on top of the 120-ft-long dock capable 
of loading two vessels simultaneously. 
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Transfer Bin. 
Dolomite for open-hearth-furnace linings 
is poured from an 815-cu-ft capacity 
welded-steel transfer bin 
into a dolomite machine which will 
feed the stone into the furnace. 
Both bin and machine 
built by the Blaw-Knox Company 
of Pittsburgh, Pa., 
are crane-handled. 
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Power-Line River Crossing 


Work is now proceeding in the West of England on 
what will be the longest and highest electric-power-line 
river crossing in the country, to carry the 275,000-volt 
double-circuit ‘‘Supergrid’’ across the rivers Severn and 
Wye. The span over the Severn will be more than a 
mile long and that over the Wye about 1300 yd, the total 
length including anchor spans being nearly 2'/, miles. 
The tallest towers will be 488 ft high. The six current- 
carrying conductors and the earth wire will be slightly 
over 1'/s in. in diam and will consist of a core of 91 steel 
strands in a sheath of 78 aluminum strands. It is 
claimed by the Central Electricity Generating Board that 
they will have a higher ultimate strength than any con- 
ductors yet manufactured in the world. Each length of 
conductor will weigh 23 long tons. There is an existing 
grid which operates at 132 kv, but this is not so much a 
supply system as an insurance against local failures, ena- 
bling stations to feed current into other distribution 
areas in an emergency; it is not adequate to transmit the 
entire output of the large new stations, now under con- 
struction on the coal fields, to the areas where it will be 
needed. This will be the function of the Supergrid, of 
which 500 miles have been built and another 1000 miles 
are under construction. It will be carried on 9000 steel 
towers and by 1960 should be carrying annually the elec- 
trical equivalent of 8 million tons of coal. Part of it is 
designed for eventual operation at 380,000 volts. 


The London Planetarium 


Tue famous German optical firm of Carl Zeiss, for- 
merly of Jena, but now, as Jena is behind the Iron Cur- 
tain, located at Oberkochen, Wiirttemburg, has sup- 
plied to London, England, the first planetarium to be 
erected in the British Commonwealth. It was pro- 
jected as far back as 1936, but war had broken out before 
it progressed beyond the paper stage and so it has been 
completed only in the present year. It is mounted at the 
center of a hemisphere 67 ft diam and contains nearly 200 
optical projectors. The inside surface of the dome, on 
which the stars are shown, is of aluminum sheet, per- 
forated with more than 20 million small holes to provide 
ventilation and prevent unwanted echoes. The audi- 
torium is St ceeliataea and, to keep out dust, is main- 
tained at a pressure 2 psi above that of the external at- 
mosphere. Outside of this aluminum dome is a layer of 
sound-absorbent material and outside of this again are 
two concentric hemispheres of concrete, separated by a 
3-in. space filled with fiberglas. The outer concrete 
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dome is covered with cork, over which is laid bitumin- 
ized felt. Finally, the whole is cased in copper sheeting, 
forming the outside surface. Around the inside of the 
projection dome, at eye level, is a silhouette of the Lon- 
don sky line. 

The dumbbell-shaped projector, 13'/» ft long, is sup- 
ported on a steel lattice structure mounted on top of an 
electric lift; it weighs, with the lift, about 6 tons. Be- 
tween demonstrations it is lowered through the floor to 
the foyer below, where it can be inspected at close 
quarters, through glass screens, by the incoming and de- 
parting audiences. Each end of the ‘‘dumbbell”’ is a 
globe of 30-in. diam, fitted with 16 photoengraved star 
plates grouped round a 1000-watt electric bulb; one globe 
is for the Northern Hemisphere and the other for the 
Southern. They are joined by a cylinder of open lattice- 
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Inside the globe- 
shaped star projector. 
Grouped around a 1000-watt 
bulb are 16 aspherical 
condensors with photo- 
engraved star plates 

behind the lenses. 
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work, in which are the projectors for the Sun, Moon, and 
the five planets which can be seen with the naked eye. 
In all, the apparatus can project approximately 8900 
stars, correctly spaced according to their positions in the 
sky and accurately graded in brightness. Mechanical 
““blinkers’’ are provided which, like artificial eyelids, 
gradually obscure the light of each star as its projection 
approaches the horizon, just as true starlight becomes 
fainter to the observer's eye. 

The projector is mounted to give universal move- 
ment, all under electronic control. It can also be ro- 
tated about its long axis to show the precession of the 
equinoxes, so that in a few minutes the audience can wit- 
ness changes which, in the heavens, take nearly 26,000 
years to complete. There are supplementary projectors 
for special purposes; for instance, in addition to viewing 
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“Eyelid” shutters gradually 
obscure the stars as they 
approach the horizon. The tube 
half-filled with mercury keeps 

it horizontal. 
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the planets as from the Earth, it is possible to show them 
as they would appear from a point remote from the Earth, 
with the Earth itself in its correct relative position. By 
means of another projector, an eclipse of the Sun can be 
shown; the phases of the Moon can be studied in detail; 
the paths of the great comets can be traced, in their re- 
lation to the night sky at the appropriate dates; and the 
fanciful patterns of the constellations—Orion, the Great 
Bear, and such—can be outlined by lines of light connect- 
ing the constituent stars. Showers of meteors, and the 
Aurora Borealis, can be superimposed. The London 
Planetarium is to date the most advanced realization of 
the original concept of Professor Dr. Ing. Walther Bauers- 
feld, Director of Carl Zeiss, of projecting from the center 
of a fixed hemisphere instead of mechanically rotating a 
hollow sphere carrying illuminated images of the stars. 
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Heat Transfer 


Engineering Method for Determin- 
ing a Design Envelope for Air-to- 
Air Crossflow Heat Exchangers. . 


By W. T. Shatzer, Douglas Aircraft Com- 
pany, Inc., Long Beach, Calif. 1958 ASME- 
AIChE Heat-Transfer Conference paper 
(multilithographed; available to June 1, 
1959) 


The problem, ‘‘How can you specify 
the design envelope from which an 
optimum air-to-air aircraft heat ex- 
changer can be fabricated?’’ has often 
been posed. Considering the number of 
different core types and the innumerable 
combinations of core geometries (spacing, 
diameter of tubes, number of fins, and 
so on) for each core type, it is obvious 
this problem cannot be solved as stated. 
However, if the definition of optimum is 
modified by the addition of the term, 
‘within reasonable engineering limits,”’ 
a solution can be effected. 

This discussion presents a procedure 
for determining a design envelope for a 
““‘near-optimum"’ heat exchanger. The 
procedure depends upon: 


1 Limitations on the number of heat- 
exchanger cores that have to be evalu- 
ated. 

2 Equations for calculating the pa- 
rameters which represent the performance 
characteristics of a number of heat-ex- 
changer core types and geometries. 

3 Basic equations expressing the rela- 
tionship between heat-transfer require- 
ments and drag imposed on an aircraft by 
the heat exchanger. 


It must be emphasized that this discus~ 
sion does not present a procedure for de- 
signing heat exchangers. The procedure 
does specify a reasonable set of dimen- 
sions and performance characteristics 
from which a proper heat exchanger can 
be constructed. With modification, the 
procedure can also be used to roughly 
size heat exchangers during the prelimi- 
nary phases of cooling-system design, 
and evaluate and compare competing 
heat-exchanger designs. 
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Numerical and Machine Solutions 
of Transient Heat-Conduction Prob- 
lems Involving Melting or Freezing 


By W. D. Murray, Assoc. Mem. ASME, Bur- 
roughs Corporation, Paoli, Pa.; and Fred 
Landis, Assoc. Mem. ASME, New York 
University, New York, N. Y. 1958 ASME- 
AIChE Joint Heat-Transfer Conference paper 
multilithographed; available to June 1, 
1959) 


Means for solving the problem of one- 
dimensional heat conduction with melt- 
ing or freezing are considered in this 
paper. A review of previously published 
analytic techniques reveals the limita- 
tions of such techniques. Numerical 
methods have been reported in the litera- 
ture, but the previously reported numeri- 
cal methods do not combine an accurate, 
continuous description of temperatures 
in the material and of fusion-front mo- 
tion, an ability to handle a variety of 
initial and boundary conditions, and ease 
of computation. 

Two new numerical methods, appli- 
cable to digital and analog computation, 
are developed in the paper. Sample prob- 
lems using these and the more conven- 
tional numerical technique are solved. 
An evaluation of the methods and recom- 
mendations on areas of application are 
included. 


The Design of Heating Coils for 
Storage Tanks 
By David Stuhlberg, The Procter & Gamble 
Company, Cincinnati, Ohio. 1958 ASME- 
AIChE Joint Heat-Transfer Conference paper 
Cmultilithographed; available to June 1, 
1959). 


Thermal considerations for designing 
heating coils for storage tanks are given, 
and certain phases of physical design are 
noted. 

There are a number of different design 
cases and it is necessary to determine the 
proper one for a particular application. 
For example, coils are sometimes sized 
to maintain a tank at a constant tem- 
perature. At other times they are sized 
to reheat, in a stipulated time, a tank 
that has been permitted to cool. This 


MECHANICAL 


case is complicated if the stock partially 
freezes on cooling 

The case for a coil inside the tank and 
the case if external coils are required are 
considered for the steady state 

Cases are given for the unsteady state 
when stocks remain liquid, or form self- 
insulation, or partially solidify but do not 
self-insulate 

Methods for calculating heat losses, 
formulas for determining the coil area, 
and a discussion of various factors affect- 
ing the coil layout and location within 
the tank are presented. Experimental 
data are given supporting some of the 
material presented. Results may be 
applicable in part for other cases, such 
as process or cooling coils, although these 
are not specifically covered. 


The Pressure Drop of Condensing 
Steam in Horizontal Pipes 


By R. J. Dunn and D. Stuhlberg, The Procter 

& Gamble Company, Cincinnati, Ohio. 

1958 ASME-AIChE. Joint Heat-Transfer 

Conference _ paper (multilithographed ; 

available to June 1, 1959) 

A new equation for computing the 
pressure drop of condensing steam in 
horizontal pipes and experimental data 
supporting it are presented in this paper. 
This new relationship is derived from 
the Fanning equation if the following 
assumptions are used: 

1 The heat flux is constant over the 
entire length of the horizontal pipe. The 
pipe could be in the form of a tank coil or 
tube of a heat exchanger. This assump- 
tion in turn implies a uniform tempera- 
ture difference along the coil. 

2 The last portion of steam flowing is 
just condensed at the end of the pipe. 


Generalized Correlation of Boiling 
Heat Transfer 
By S. Levy, Mem. ASME, General Electric 
Company, San Jose, Calif. 1958 ASME- 
AIChE Joint Heat-Transfer Conference ood 
(in type; to be published in Trans. ASME; 
available to June 1, 1959). 


Boiling heat transfer is characterized by 
the formation of small vapor bubbles 
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The bubbles, 
initially fastened to the surface, rapidly 
detach themselves from it and grow as 
they rise through a thin superheated layer 


the heated surface. 


at 


close to the heated material. Growth of 
the bubbles and their escape velocity 
create large turbulence within the fluid, 
thus producing the large heat-transfer 
rates normally associated with boiling 
heat transfer. It is, therefore, not sur- 
prising that correlations of boiling data 
should be based upon properties of the 
vapor bubbles 

A generalized equation describe 
surface boiling of liquids is derived. The 
equation correlates all fluid independently 
of pressure and heating surface-fluid com- 
bination 

Good agreement between test results 
and the derived equation was obtained 
for pool boiling and nucleate boiling heat 
transfer of subcooled and vapor-contain- 
ing liquids 


to 


Free Convection, Forced Convec- 
tion, and Acoustic Vibrations in a 


Constant Temperature’ Vertical 
POD cc ccccccececscces 58—HT-6 
By T. W. Jackson, Mem. ASME, W. B. 
Harrison, and W. C. Boteler, Georgia In- 


stitute of Technology, Atlanta, Ga. 1958 
ASME-AIChE Joint Heat-Transfer Con- 
ference pee in type; to be published in 
Trans. ASME; 


available to June 1, 1959). 
Experimental studies of heat transfer to 
air with superposed forced and free con- 
vection were reported in a previous paper 





paper, the same experimental system was 
employed, but a complication was added 
in the form of acoustic vibrations in the 
flow field. By comparison of the results 
with and without acoustic vibrations 
under conditions which were otherwise 
the same, an effort has been made to deter- 
mine the effect of acoustic vibrations on 
heat transfer. The Nusselt modulus, 
based on the log mean temperature differ- 
ence, ranged from 17.2 to 50.6; the Graetz 
modulus, based on the bulk or average 
temperature of the air, ranged from 40.2 
to 1633; and the Grashof-Prandtl D/L 
modulus, based on properties of air at the 
wail temperature, ranged from 0.967 X 
105 to 1.26 X 10° 

The results indicated that sound pres- 
levels below approximately 118 
little effect on the heat- 
transfer coefficient. Below 118 decibels 
free convection forces evident 
Above 118 decibels free convection forces 
were apparently negligible and the effect 
of sound appeared to be considerable 


sure 


decibels had 


were 


Emissivity Measurement of Indus- 
trial Surfaces Due to Thermal 
Eb rk004canseus 58—HT-18 
By M.N. Aref, Assoc. Mem. ASME, Foster 
Wheeler Corporation, New York, N. Y 
1958 ASME-AIChE Joint Heat-Transfer 
Conference paper (multilithographed ; availa- 
ble to June 1, 1959). 


In the field of physical constants, the 
measurement of surface emissivity at ele- 


in a furnace, while keeping the instru- 
ment measuring the surface emissivity at 
room temperature. Apparently, this 
technique was used due to the lack of a 
reliable, calibrated high heat-resistant 
device that would measure the radiant 
heat flux from the hot surface in the fur- 
nace. However, if such a device were 
available, then the errors involved in the 
measurement of the surface radiation and 
the time lag of the earlier instrument can 
be eliminated. This work presents a new 
technique in which a calibrated probe 
radiometer is employed. For the sake of 
comparison with the new technique, a 
variation of the earlier technique has 
been included in this discussion. 


A Note on Latent Heat in Digital 
Computer Calculations. ..58—HT-7 

By G. M. Dusinberre, Fellow ASME, The 

Pennsylvania State University, University 

Park, Pa. 1958 ASME-AIChE Joint Heat- 

Transfer Conference paper (multilitho- 

graphed; available to ion 1, 1959) 

A method for dealing with latent heat 
in a numerical calculation was proposed 
by the author in 1945 (see Trans. ASME, 
vol. 67, no. 8, 1945). In the calculation 
of transient temperature in solids, certain 
difficulties arise when there is a phase 
change involving a latent heat or high 
instantaneous values of specific heat. 
Such changes occur in melting or freezing 
or at transition points in metals, notably 
steel. 

This paper outlines methods of cal- 
culation which are especially adaptable 












































see Trans. ASME, vol. 80, 1958, pp. vated temperatures has been done by 
739-745 In studies reported in this heating up the surface either directly or for digital computers 
Effect of sound pressure level on heat-transfer coefficient. The two plotted points for each sound pressure level are 
the bounds for six data points. Therefore the data represent 102 experimental points. (58—HT-6) 
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Transient Response of Heated Air in 
an Enclosure With Heat Losses 
-+.- 58—SA-3 

By W. A. Wolfe, The University of British 
Columbia, Vancouver, B. C., Canada. 1958 
ASME Semi-Annual Mecting paper (in 
type; to be published in Trans. ASME; 
available to April 1, 1959). 


The transient temperature of well- 
stirred air in an enclosure with heat 
losses is investigated. The introduction 
of the heat capacity of the air results in 
nonorthogonal eigenfunctions for the 
differential equation of conduction. A 
method of determining the coefficients of 
the eigenfunctions is developed and the 
transient-air temperature calculated for 
several values of the heat capacity of the 
air 


Prediction of Vacuum-Tube Bulb 
Temperatures 
By Myron Goldberg, Assoc. Mem. ASME, 
Sperry Gyroscope Company, Great Neck, 
L. L, N. Y. 1958 ASME-AIChE Joint 
Heat-Transfer Conference paper (multilitho- 
graphed; available to June 1, 1959) 


Vacuum-tube reliability is severely im- 
paired if the tube envelope (or bulb 
temperature exceeds a certain value 
The maximum bulb-temperature rating 
should never be exceeded. As this maxi- 
mum bulb temperature is approached, a 
degradation of reliability must be toler- 
ated ora derated mode of operation must 
be imposed. Derating more often is a 
compromise design characteristics 
such as weight and space 

Assuming the amplifier designer has 
certain information available as he con- 
ceives his design, the ideal situation 
would be where he could predict operat- 
ing temperatures for any combination of 
the following: (@) Any tube; (4) any 
tube position with respect to cooling 
flow; (c) any size channel or configura- 
tion; (d) any flow of cooling media; (e) 
any fluid used for cooling purposes; (f) 
any temperature inlet air, ambient, 
and such) 

This paper is an attempt to provide the 
electrical engineer or electrical designer 
with sufficient heat-transfer information 
to provide some guidance on the bulb- 
temperature and derating problems. 
Data on the heat transfer from vacuum- 
tube amplifiers to a coolant, such coolant 
being in longitudinal flow along the 
vacuum tubes, are presented. The re- 
sults obtained by experiment indicate 
that a dimensionless correlation, con- 
cerning the Stanton, Reynolds, and 
Prandtl! numbers, can be established. 
Methods of evaluating the heat-transfer 
coefficient and both average and maxi- 
mum tube-envelope temperature are pre- 
sented in the case of a vacuum-tube am- 
plifier containing subminiature triodes. 


on 


i.¢., 
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Transient Heat Conduction in Ellip- 
tical 


Plates and Cylinders 
. 58—HT-10 

By E. T. Kirkpatrick, Assoc. Mem. ASME, 
and W. F. Stokey, Assoc. Mem. ASME, 
Carnegie Institute of Technology, Pitts 
burgh, Pa. 1958 ASME-AIChE Joint Heat- 
Transfer Conference paper (in type; to be 
published in Trans. ASME; available to 
June 1, 1959) 


. . 


Equations governing the problem of 
heat conduction in a long elliptical cylin- 
der were published by N. W. McLachlan 
in 1945. These equations included the 
solution for the case of a cylinder with a 
uniform initial temperature, subject to a 
sudden temperature change at the outer 
surface of the cylinder. This paper de- 
scribes the numerical evaluation of Mc- 
Lachlan’s solution by the use of a digital 
computer. The numerical evaluation of 
the solution requires the zeros of certain 
Mathieu functions, the of the 
functions at the zeros, and the evalua- 
tion of integrals involving them. Tables 
of the temperatures in cylinders with 
eccentricities of 0.6, 0.7, and 0.9 are 
given. 


values 


Transient Heat Transfer for Laminar 
Forced Convection in the Thermal 
Entrance Region of Flat Ducts... .. 


By Robert Siegel, Assoc. Mem. ASME, and 
E. M. Sparrow, Assoc. Mem. ASME, Na- 
tional Advisory Committee for Aecronau- 
tics, Lewis Flight Propulsion Laboratory, 
Cleveland, Ohio. 1958 ASME-AIChE Joint 
Heat-Transfer Conference ere ‘in type; to 
be published in Trans. ASME; available 
to June i, 1959) 


Transient heat-transfer considerations 
are becoming more significant in the de- 
sign of control systems involving heat- 
exchange devices. This is especially true 


Gas Turbine Power 


Determination of Erosion in Turbo- 
jet Fuel Nozzles by Radiochemical 
Techniques............58—SA-55 

By H. R. Hazard, Mem. ASME, and P. 

Gluck, Battelle Memorial Institute, Colum- 

bus, Ohio; and R. W. Tate, Delavan Manu- 

facturing Company, West Des Moines, Iowa. 

1958 ASME Semi-Annual Meeting paper 

(multilithographed; available to April 1, 

1959). 

In turbojet fuel nozzles cavitation ero- 
sion is aggravated by high-temperature 
operation. These nozzles are precision 
devices which accurately meter fuel flow 
over wide pressure ranges, while main- 
taining an optimum pattern. Excessive 
erosion of metering parts may therefore 
cause unsatisfactory performance. 

In order to design fuel injectors, it is 
necessary to take into account the en- 
vironmental temperatures, pressures, and 


in the case of nuclear reactor systems 
where positive control must be assured, 
and where the reactor kinetics may be 
dependent on the dynamics of the heat- 
exchange system. 

In the analysis of such heat-transfer 
systems, it is common to focus attention 
on a typical element in heat-exchange 
equipment; for example, a single heated 
channel and its bounding walls. Pre- 
vious analyses in channels have generally 
been built upon a one-dimensional model, 
that is, the variations of velocity and 
temperature over the channel cross sec- 
tion have been neglected. Further, 
most of the work has been carried out for 
specific types of temperature variations 
with time. 

An analysis is made in this paper for 
transient laminar heat transfer in the 
thermal entrance region of a flac duct 

parallel plate channel) whose bounding 
surfaces are subjected to an arbitrary 
time variation of temperature or of heat 
flux. Initially, the system may be either 
in an already established steady-state 
heat-transfer situation, or else, the fluid 
and duct walls may be at the same uni- 
form temperature. The velocity distri- 
bution in the flow is taken to be fully 
developed and unchanging with time 
The solution for arbitrary time-dependent 
conditions is obtained by generalizing 
the thermal response to a unit step change 
in wall temperature or in wall heat flux 
This step-function response is found by 
using the method of characteristics 
Heat-transfer results are presented as 
simple analytical expressions. The time 
required to achieve steady state after a 
unit step is also given. Working for- 
mulas are summarized at the end of the 
paper. 


fuel characteristics as well as nozzle con- 
figuration and materials. 

Erosion in turbojet fuel nozzles was 
studied using irradiated nozzle parts 
which were operated in a special high- 
temperature flow bench. Engine condi- 
tions were simulated, and eroded material 
was recovered and measured by radio- 
chemical analysis. Wear rates as low as 
1 microgram per hr were determined. 
The erosion resistance of numerous fucl- 
injector designs was evaluated under 
extreme environmental conditions. 


Some Thoughts About the Develop- 
ment of Automotive Gas-Turbine 
Units.................58—SA-26 


By A. T. Bowden and W. Hryniszak, C. A. 
Parsons & Company, Ltd., Newcastle-on- 
Tyne, England. 1958 ASME Semi-Annual 


Meeting paper (in type; to be published in 
Trans. SME: available to Apell 1, 1959). 
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Compared with the present-day multi 
cylinder piston engine coupled to the 
driving wheels through a complicated 
transmission consisting of a fluid drive 
working in conjunction with a mechant- 
cal gear and the final drive, the simplicity 
Asa 
high-speed turbomachine such a unit is 
“surplus 


of the gas-turbine unit is striking 


far more suitable for large 


power” driving conditions than a piston 
engine only be 
obtained by a larger displacement due to 


where such power can 


either larger or more cylinders and a 
higher speed 

In addition, a gas-turbine unit can 
show all the advantages gained by intro 
ducing a fluid drive for transmitting the 
power of the piston engine to the wheels 
of the vehicle without the complications 
involved. The fact, that temperature is 


added as another variable to 


and mass flow, permits a larger flexibility 


pressure 


of the gas-turbine unit to meet vehicle 
requirements, provided its components 
are properly chosen, arranged, and de 
signed. The additional advantage of a 
greatly improved positive and negative 
torque behavior at a reduced outlay in 
fuel under accelerating, idling, and decel 
erating conditions is obtained without 
additional means, such as a clutch and/or 
free wheel to cut out the effect of the lack 
of mechanical connection between pump 
and turbine in cases where motor braking 
is required 

These advantages of a gas-turbine unit 
should be assessed in the light of increases 
both in density and speed of traffic which 
lead to automatic fluid drive as a means of 
relieving the driver who has to cope with 


such conditions 


Design and Development of a Super- 

charger for a Pressure-Fired Boiler 

bee te wee nb sae ae 58—SA-25 
By R. C. Reisweber, Assoc. Mem. ASME, 
and J. R. Shields, Elliott Company, Jean- 
nette, Pa.; and J.W. Glessner, Assoc. Mem 
ASME, Solar Aircraft Company, San Diego, 
Calif. 1958 ASME Semi-Annual Meeting 
paper (multilithographed; available to 
April 1, 1959 


The supercharged boiler cycle is at 
tractive for marine propulsion in that it 
offers considerable size and weight saving 
over a conventional steam cycle. In this 
cycle the supercharger may be designed 
in conjunction with the boiler to produce 
external self-sus 


taining with no net power ourput 


power or to operate 


A self-sustaining gas-turbine super 
attractive 


The super- 


charging compresscr is driven by an inte- 


charger is a_ particularly 


method of supercharging 


gral gas turbine utilizing energy from 
gas. The supercharger 
supplies no output power, and is a com- 


boiler exhaust 


plete unit in itself with no connection to 
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output shaft. Since the gas turbine sup- 


plies only enough power to drive the com- 


pressor, inlet temperatures are low and 
critical materials are unnecessary. Ex 
haust temperature is also low, so that an 
economizer is not necessary to utilize 


available 


pressor and gas turbine are not critical 


energy. Efficiencies of com 
Control of the cycle is accomplished eas 
ily by bypassing gas around the turbine 

Features of mechanical and thermody 
namic design of an axial-flow super 
charger fora pressure-fired boiler are pre 
sented. The axial-flow com 


sressor is designed to supply 40,000 cfm 
i ; 


ll-stage 


air at a pressure ratio ot 4.5, with inlet 
conditions 14.7 psia, 100 F, and 
quired to operate efficiently over a wide 
Power required, 6100 hp, 


is re 


speed range 
is furnished by integrally cased two-stage 
gas turbine taking boiler exhaust gas at 
61.2 psia, 815 F. Thermodynamic per 
formance of the supercharger as deter 
mined by shop test is presented 


The Measured and Visualized Be- 
havior of Rotating Stall in an Axial- 
Flow Compressor and in a Two-Di- 
mensional Cascade... ..58——-SA-20 
By Gino Sovran, General Motors Corpora- 
tion, Detroit, Mich. 1958 ASME Semi-An- 
nual Meeting paper (in type; to be published 
ASME; available to April 1, 1959 


in Trans 


The technique of smoke-flow visualiza 
tion has been used to show clearly the 
action of the flow field upstream of a 


The 


flow processes on the blades and in the 


single rotor during rotating stall 


blade passages of a stationary compressor 
cascade also have been observed using the 
same technique 

An audio method of detecting rotating 
stall patterns has been developed and has 
indicated that some compressor operating 
conditions at which no periodic flow 





disturbance was previously thought to 
occur actually contained rotating-stall 
patterns whose number of stalled regions 
changed very quickly 

The absolute speed of rotation ofa stall 
zone was reduced to zero and its over-all 
shape clearly outlined by means of smoke 
The qualitative results of 
have 


visualization 
all these investigations 
good physical picture of the rotating-stall 
phenomenon 

Severe reverse flows were found to exist 


given a 


during rotating stall and these caused the 
formation of reversed flow regions ex 
tending upstream of a blade row. Fur 
thermore, the distortions of the flow field 
in the vicinity of a blade row were found 
to be of such large magnitude that it does 
not seem likely that they can be described 
adequately by any linearized theory 
Quantitative investigations were made 
into the effects of guide-vane turning and 
the rotating-stall 
axial-flow-com- 


axial position on 
characteristics of an 
pressor rotor. The absolute direction of 
the fluid entering such a configuration 
was found to affect nearly all facets of 


rotating-stall behavior 


Stage Performance and Radial 
Matching cof Aerial Compressor 
Blade Rows......... . .58—SA-21 


By Jeffrey Watkins, Mem. ASME, Solar Air- 


craft Company, San Diego, Calif. 1958 
ASME Semi-Annual Meeting paper (in 
type; to be published in Trans. ASME, 


available to April 1, 1959). 


In the early days of the employment of 
axial compressors in gas turbines, dver- 
age stage pressure ratios no greater than 
1.150 were utilized. For aircraft appli- 
cations it was of prime importance, how- 
ever, to reduce the weight and size of the 
engine, and so it was necessary to raise 
the attainable stage pressure ratios and, 


Supercharger for a pressure-fired boiler with 


casings removed from upper half (58—SA-25) 
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at the same time, obtain higher through 
flows per unit of frontal area. This was 
made possible by not only an improved 
understanding of the axial matching of 
the compressor stages, but also by more 
effective radial matching of the stationary 
and rotating blade rows comprising the 
stage 

The transonic compressor at least 
proved that rotors could be designed to 
Operate quite efficiently at these Mach 
numbers, providing careful attention was 
paid to the details of the design. Possi- 
bly the greatest virtue of this type of com- 


Management 


Technical Data on Border-Punched 
GINS os vos secdccec cdr 


By Gunther Cohn, Mem. ASME, The Frank- 
lin Institute, Philadelphia, Pa. 1958 ASME 
Semi-Annual Mecting paper (multilitho- 
graphed; available to April 1, 1959). 


A versatile card catalog has been de- 
vised to serve as a readily accessible store 
of technical data. With over 100 bits of 
information per card, it is much more 
useful than a mere reference file. 

Hand-sorted cards were chosen be- 
cause they are easy to use and permit 
cross-reference in many ways. Such 
cards are border-punched to allow selec- 
tion of key data by needle sorting. The 
file consists of 5 in. X 8in. cards, with 
one card for each discrete item. 

Convenient features were achieved by 
use of the various tricks of the trade on a 


pressor is that it enables the middle and 
rear stages of a multistage machine to be 
designed to produce much higher pres- 
sure ratios without overloading, and 
without the necessity of increasing the 
diameter. Such compressors are operat- 
ing today quite efficiently (85 per cent 
isentropic efficiency (») or thereabouts 
at design point) with mean stage pressure 
ratios of 1.250 and flows per unit of fron- 
tal area of 30 lb/sec/sq ft or more. Single 
stage transonic units producing pressure 
ratios up to 1.800 are also being used 
today for small shaft engine applications, 


card of new design. For example, it was 
apparent that space would not permit 
direct sorting (one item per hole) of all 
data. Hence capacity was enlarged by 
use of more elaborate sorting methods 
(shallow, deep, and intermediate notches) 
for data that are sorted only rarely. To 
prevent an operator with a thin memory 
from erring, the meaning of notches is 
printed on the borders and a Guide with 
full instructions for use and explanations 
of all entries accompanies the file. 

Benefits of such a file to designer and 
searcher are obvious: they will have at 
their fingertips a full record of previous 
ideas. Furthermore, supervisor and ana- 
lyst can determine custom, know-how, 
and trend. 

An example of such a file is the Cata- 
log of Ordnance fuzes and their explosive 
components. Each card contains techni- 
cal data on the front and a sketch on the 


Border-punched card contains technical data on the front and a sketch of fuze on the 


back (58—SA-27) 
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requiring relatively low flows per unit of 
frontal area. 

These advances have been made pos- 
sible by an improved understanding of 
the mechanics of compressor stage opera- 
tion, but much still remains to be ac- 
complished in this field. 

This paper aims to present practical 
hypotheses concerning the nature of the 
flow between the blades, and deals with 
design techniques in relation to this flow. 

In addition, some elements of two-di- 
mensional cascade data and a discourse 
on practical secondary flows are presented. 


back. The Catalog is unique in several 
ways: 

1 It is one of the first technical com- 
pilations. Specifically, it consists of 
technical and military fuze data. 

2 It has complete coverage. A joint 
Army, Navy, and Air Force venture, it 
lists all standard and developmental 
items. 

3 Itcontains detailed data. By speci- 
fying design and performance characteris- 
tics, it is an actual data source as opposed 
to a finding aid for such data. 

4 It permits rapid data selection 
While edge-punched cards have been 
employed in business practice for several 
years, their use for recording technical 
information is recent. They are second 
in speed only to electric machines, yet 
require no special equipment. 

5 It is available where needed. 
Multiple copies, produced by photo- 
offset printing and gang notching, per- 
mitted distribution to all agencies con- 
cerned. 

It is certain that by aiding design, 
experiment, and administration, this 
method of recording technical data 
will find ever increasing favor in other 
technologies. In many fields of engi- 
neering and science, such a catalog is 
the best means for coping with the ever 
growing amount of data. 


A Blueprint for the Storage and 
Retrieving of Coded Mechanical 
Engineering Data.......58—SA-6 
By E. G. Gilbo, Custom Mechanical Parts 
Manufacturing, Chicago, Ill. 1958 ASME 
Semi-Annual Meeting paper (multilitho- 
graphed; available to April 1, 1959). 


A manufacturing concern making sev- 
eral hundred items, mainly custom me- 
chanical sealing devices, was in need of a 
reliable ‘‘memory reference.’’ It de- 
manded a system which could provide a 
ready reference to all products designed 
in the past. This system would indicate 
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the environment in which a particular 
seal operated, which seals worked suc- 
cessfully, which materials and designs 
were used to overcome problems pre- 
sented by high speeds, temperatures, 
pressures. and such. 

A firsthand account is given of the way 
in which electronic data-processing ma- 
chines and a code system fulfill industry's 
urgent need for such an economic and 
efficient reference system which will make 
readily available the necessary documen- 
tary and product-file information needed 
for design, research development, and 
standardization decisions 

Electronic data-processing 
promise a time and money-saving means 
of attaining this end and should be of 
great value to other industries, engineer- 
ing organizations, and research programs 


machines 


Engineer-Retention..... 58—SA-45 


By J. D. Staley, American Management As- 
sociation, New York, N. Y. 1958 ASME 
Semi-Annual Meeting paper (multilitho- 
graphed; available to April 1, 1959). 


It has been fashionable for some years 
to complain about shortages of engineers, 
scientists, and professional people. Com- 
panies are setting goals of *’x’’ or ‘‘y’’ en 
gineers to be recruited, while colleges 
and technical institutes are warning busi- 
ness that they (the educators) cannot 
possibly train enough men to meet the 
demand. Some firms, who seem to be 
adequately staffed, are looking for an 
extra man, the ‘‘rainy-day"’ engineer, be- 
cause they heard all the talk about their 
being hard to get. In some cases, as 
much as half a company’s requirements 
were for filling new jobs. Perhaps 50 per 
cent, however, were for jobs which were 
opened due to turnover. One company is 
reported to have spent over $900,000 re- 
cruiting and relocating 193 engineers, but 
in the same period lost 134 to other com- 
scoring a net gain of only 59 


panies 
men 
In the current lull in industrial 


activity, with car loadings down, new 
orders at a low ebb, and sales dollars 
hard to come by, some companies have 
placed somewhat less emphasis on these 
problems. They'll be with them again, 
however, with any forthcoming upswing 
in industrial indexes. 


Concepts of Job Assignment in the 
Project-Type Engineering Depart- 
ment. ........2562+++-58—SA-47 
By C. H. Crosby, Mem. ASME, Arcadia, 
Calif. 1958 ASME Semi-Annual Meeting 
paper (multilithographed; available to 
April 1, 1959). 


Personnel administrators have devised 
and inaugurated various effective plans 
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for placing engineers into jobs fitted to 
their qualifications. Once a man is on 
the job, however, the assignment of 
specific tasks is often the result of a 
thoughtless selection of job personnel 
that can become quite expensive in the 
performance of the detail design 
work. 

One of the greatest needs in small en- 
gineering companies and in the project- 
type engineering departments of large 
organizations is to bring about the place- 
ment of men in specific assignments so 
that the optimum benefit to the company 
will result from their efforts. Since en- 
gineers are highly trained specialists, it is 
imperative that their particular abilities 
be used properly in a harmonious en- 
vironment. Misassignments waste time 
and cost money. 

By placing men on jobs that they can 
perform well in harmonious environment, 
and surrounding them with operation 
methods that will facilitate and enhance 
their job performance, this important 
factor of the utilization of human re- 
sources will be mutually profitable to 
employer and employee 


The Orderly and Economic Han- 

dling of Engineering Data... 

SRtdnh oe sneshms eens ... 58—SA-49 
By T. W. Schwartz, Assoc. Mem. ASME, E. 
I. du Pont de Nemours & Company, Wil- 
mington, Del. 1958 ASME Semi-Annual 
Meeting paper (multilithographed; availa- 
ble to April 1, 1959). 


Information is recorded because it 
contains data on the success or failure of 
a given measure of work. The value of 
the information is enhanced by its ef- 
fective and efficient storage and re- 
trieval. 

How many better designs could have 
been done or what better methods could 
have been used if the right information 
had not only been available but also ac- 
cessible? How much duplication of en- 
gineering effort is the result of failure to 
consult records? How many times a 
week is the wheel invented? 

Recognizing this problem, a group in 
the central engineering department of 
the author’s company began a study of 
documentation—the process of storage 
and retrieval of engineering informa- 
tion. 

The present system of documentation, 
following conventional lines of informa- 
tion handling—classifications and alpha- 
betical listings, is outlined. Problems 
encountered in the classification of in- 
formation are described. 

A new documentation principle, con- 
cept co-ordination, is discussed. 





Lubrication 


Role of Petroleum-Base Rust and 


Corrosion Preventives in Plant 
Maintenance..........58—-SA-70 
By R. A. Fitch, Gulf Research & Develop- 
ment Company, Pittsburgh, Pa. 1958 
ASME Semi-Annual Meeting paper (multi- 
lithographed; available to April 1, 1959). 


Billions of dollars are spent annually 
by industrial research organizations and 
producers of protective coatings to pro- 
long the useful life of the many forms and 
compositions of metal at our dis- 
posal. 

It is generally agreed that rust and cor- 
rosion take a tremendous annual toll of 
valuable machinery and equipment, but 
too frequently insufficient attention is 
given to combating and arresting this 
destruction. 

Discussion is presented of the need for 
a rust and corrosion-preventive program 
in manufacturing plants. Types of mate- 
rials available, methods of cleaning, and 
application to machinery and equipment 
are reviewed with the aim of reducing 
maintenance replacement costs. Rust 
tests are briefly discussed 


A Variational Approach to Lubrica- 
tion Problems and the Solution of 
the Finite Journal Bearing. 
Pere ree 
By D. F. Hays, General Motors Corporation, 
Detroit, Mich. 1958 ASME Semi-Annual 
Meeting paper (multilithographed; to be 
published in Trans. ASME; available to 
April 1, 1959). 


Applications of hydrodynamic theory 
to problems of lubrication are well 
known. Indeed, the basic equation of 
hydrodynamic lubrication may be traced 
back unchanged to 1886 when Osborne 
Reynolds completed and published his 
analysis of surfaces in relative motion 
separated by a lubricant. Yet Reynolds’ 
equation has not been applied to many 
specific problems due to the difficulty of 
finding a solution to this nonhomogene- 
ous second-order partial differential equa- 
tion. Although the one-dimensional 
solution has proved helpful in under- 
standing the relationships existing be- 
tween various bearing parameters, it has 
not proved to be very helpful in a quanti- 
tative analysis of the behavior of an 
actual bearing. 

A general method is derived for the 
solution of the two-dimensional Reyn- 
olds’ equation. The method is applied 
to the solution of the full journal bear- 
ing of finite width with a continuous film, 
and design charts are presented which 
describe the characteristics of this 
bearing. 


OCTOBER 1958 / 95 





Instruments and 
Regulators 


An Analytic Frequency-Response 

Solution for a Higher Order Servo- 

mechanism With a Nonlinear Con- 

trol Element 
By A. M. Hopkin, University of California, 
Berkeley, Calif.; and K. Ogata, University 
of Minnesota, Minneapolis, Minn. 1958 
ASME Semi-Annual Meeting paper (in type; 
to be published in Trans. ASME; av ailable 
to April 1, 1959) 


On-off-type control systems designed 
on the basis of step-input response some- 
times exhibit poor frequency-response 
characteristics. When subjected to pe- 
riodic inputs, such systems may oscillate 
at subharmonics of the input frequencies 
under certain conditions 

When an on-off system is designed with 
a proportional band, the frequency re- 
sponse of the system must be carefully 
investigated for the possibility of ‘jump 
resonance’’ and subharmonic oscillations. 
This is particularly necessary when the 
system is known to be subjected to occa- 
sional periodic inputs 


Applied Mechanics 


Response of a Simply Supported 

Timoshenko Beam to a Purely Ran- 

dom Gaussian Process .58—APM-1 
By J. C. Samuels and A. C. Eringen, Purdue 
University, Lafayette, Ind. 1958 ASME 
West Coast Conference of the Applied Me- 
chanics Division paper (in type; to be pub- 
lished in the Journal of Applied Mechanics; 
available to July 1, 1959 


The generalized Fourier analysis is 
applied to the damped Timoshenko beam 
equation to calculate the mean-square 
values of displacements and bending 
stress, resulting from purely random 
loading. Compared with the calcula- 
tions, based on the classical beam theory, 
it was found that the displacement corre- 
lations of both theories were in excellent 
agreement. Moreover, the means square 
of the bending stress, contrary to the re- 
sults of the classical beam theory, was 
found to be convergent. Computations 
carried out with a digital computer are 
plotted for both theories 


Theory of Pitch and Curvature Cor- 

rections for the Helical Spring—! 

(Tension) 58—APN-11 
By C. J. Ancker, Jr., Mem. ASME, Analco 
Services Company, Chicago, Ill.; and J. N. 
Goodier, Mem. ASME, Stanford University, 
Stanford, Calif. 1958 ASME West Coast 
Conference of the Applied Mechanics Divi- 
sion paper (in type; to be published in the 
Journal of Applied Mechanics; available to 
July 1, 1959). 


1958 
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Isometric drawing of Military Standard 
206 friction-torque tester (58—SA-34) 


This paper presents an effective method 


for evaluating the frequency response, 
both open-loop and closed-loop, for on- 
off-type feedback control systems with 
or without proportional bands 

The essential material presented fol- 
lows the Laplace-transform method sug- 
gested by D. Kahn 

It is an extension of the work already 
reported by K. Ogata 


The helical spring of round cross 
section loaded in axial tension is solved 
Both pitch and curvature are considered. 
All deformations and stresses are obtained 
by a ‘‘thin-slice’’ method which reduces 
the variables from three to two. The 
form of the solution is deduced from con- 
siderations of symmetry. This knowl- 
edge, applied to the equations of the 
boundary-value problem, produces alge- 
braic equations which are then solved 


Theory of Pitch and Curvature Cor- 
rections for the Helical Spring—ll 
(Torsion) 58—APM-9 

By C. J. Ancker, Jr., Mem. ASME, Analco 

Services Company, Chicago, Ill.; and J. N. 

Goodier, Mem. ASME, Stanford University, 

Stanford, Calif. 1958 ASME West Coast 

Conference of the Applied Mechanics Divi- 

sion paper (in type; to be published in the 

Journal of Applied Mechanics; available to 

July 1, 1959). 

The helical spring of round cross sec- 
tion loaded by an axial twisting moment 
Both pitch and curvature 
are considered. All deformations and 
stresses are obtained by a ‘‘thin-slice’’ 
method which reduces the variables from 
threetotwo. The method is described in 
a previous paper, ASME paper No. 58 
APM-11. The form of the solution is 
deduced from considerations of symmetry. 
This knowledge, applied to the equations 
of the boundary-value problem, produces 


is solved. 
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Antifriction Instrument - Bearing 
Torque Testing and the Resist- 
ance to Motion of Such Bearings. . 

58—SA-34 

By A. B. Asch, Mem. ASME, Asch Equip- 

ment Company, Dayton, Ohio. 1958 ASME 

Semi-Annual Meeting paper (in type; to be 

published in Trans. ASME; available to 

April 1, 1959). 

The inertial guidance of airplanes and 
missiles has focused attention on the sub- 
ject of friction torque of instrument ball 
bearings. Several years ago the Depart- 
ment of Defense undertook the task of 
standardizing the rating of the motion- 
resisting torque of such bearings, and the 
development of a tester for this purpose. 
This paper briefly discusses the Mil- 
Std-#206 torque tester, the interpreta- 
tion of its results, and some of the fric- 
tional properties of instrument antifric- 
tion bearings. A cutaway illustration 
shows the arrangement of configuration 
of the tester; and a schematic of the sys- 
tem, with the related description, ex- 
plains the principle of operation. Also 
a typical torque trace from the tester is 
reproduced and analyzed 


algebraic which are then 


solved 


equations 


A Theory of Elastic, Plastic, and 
Creep Deformations of an Initially 
Isotropic Material Showing Aniso- 
tropic Strain-Hardening, Creep Re- 
covery, and Secondary Creep 


By J. F. Besseling, Stanford University, 
Stanford, Calif. 1958 ASME West Coast 
Conference of the Applied Mechanics Divi- 
sion paper (in type; to be published in the 
Journal of Applied Mechanics; available to 
July 1, 1959 


Stress-strain relations are given for an 
isotropic material, which is 
homogeneous but in- 


initially 
macroscopically 
homogeneous on a 
An element of volume is considered to be 
composed of various portions, which can 
be represented by subelements showing 
secondary creep and isotropic work-hard- 
ening in plastic deformation. If the 
condition is imposed that all subelements 
of an element of volume are subjected to 
the same total strain, it is demonstrated 
that the inelastic stress-strain relations of 
the material show anisotropic strain- 
hardening, creep recovery, and primary 
and secondary creep due to the non- 
uniform energy dissipation in deforma- 
tion of the subelements. Only quasi- 
static deformations under isothermal 
conditions are considered. The theory 
is restricted to small total strains 


Microscopic scale 
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Pitch and Curvature Corrections for 
Helical Springs...... 58—APM-10 
By C. J. Ancker, Jr., Mem. ASME, Analco 
Services Company, Chicago, Ill.; and J. N 
Goodier, Mem. ASME, Stanford University, 


Stanford, Calif. 1958 ASME West Coast 
Conference of the Applied Mechanics Divi- 
sion paper (in type; to be published in the 
Journal of Applied Mechanics; available to 
July 1, 1959 


The tension and torsion helical springs 
of round cross section have been analyzed 
by a ‘‘thin-slice’’ method. The effects 
of both curvature and pitch are included 
The results of this analysis are given and 
discussed in this paper. Stresses, deflec- 
tions, curvature changes, diametral con- 
tractions, and coupling effects are in- 


cluded 


Company-Wide Standardization— 
An Engineering Viewpoint....... 
RS ee ee ee 58—PET-1 
By J. Zaba and H. Schaefer, Pan American 
Petroleum Corporation, Tulsa, Okla. 1958 
ASME Petroleum Mechanical Engineering 
Conference paper (multilithographed ; availa- 
ble to July 1, 1959 


The mechanics of establishing equip- 
ment standards in the Pan American 
Petroleum Corporation are described 

The first step in the program was the 
selection of the phases of operations in 
which standardization provided the 
greatest operating savings and efficiency. 
It was decided that the standardization 
effort should proceed along three lines: 


1 Standardization of facilities, which 
includes tank batteries and treating fac- 
ilities layouts, well-pumping installa- 
tions, compressor and plant installa- 
tions, and electrical transmission facili- 
ties : 

2 Standardization of arrangement of 
equipment, such as methods of piping 
separators, treaters and other equipment, 
arrangement of and fittings in 
Christmas trees, and arrangement of elec- 
trical equipment on pumping wells 

3 Standardization of certain items of 
equipment, methods of design, use of 
equipment, and materials as acceptable 
for use. Equipment — standardization 
would involve the selection of equipment 
based either on engineering specifications 
or on selection of certain types and makes 
of acceptable equipment 


valves 






Tue September, 1958, issue of the Trans- 
actions of the ASME, which is the Journal of 
Applied Mechanics (available at $1 per copy to 


ASME member; $1.50 to nonmembers), con- 
tains the following Papers 
Ducted Fan Design Theory, by C. G. Van 


Niekerk 58—A-4 

Effect of Spin on a Rolling Elastic Sphere, 
by K. L. Johnson 58—A-5 

Effect of Tangential Contact Force on a 
Rolling Elastic Sphere, by K. L. Johnson. 
5$8—A-7 

Vibration of a String Having Uniform Mo- 
tion, by F. R. Archibald and A. G. Emslie 
58—APM-7 

Synthesis of Four-Bar Mechanism, by ] 
Hirschhorn. (58—A-2 | 

Natural Forcing Functions in Nonlinear 
Systems, by T. J. Harvey. (58—A-6) 

Kinematic Drift of Single-Axis Gyroscopes, 
by R. H. Cannon, Jr. ($7—A-72 

Co-Ordinates Which Uncouple Equations 
of Motion, by K. A. Foss. ($7—A-86) 

Some Shock Spectra Characteristics, by 
Y. C. Fung and M. V. Barton. (58—APM-5) 

Coupled Vibrations of Thin-Walled Beams, 
by J. M. Gere and Y. K. Lin. (57—A-26) 

Timoshenko Beam Equation for Short Pulse- 
Type Loading, by H. J. Plass, Jr. (58 
APM-3) 

Nonaxial Bending of Ring Plates of Vary- 


ing Thickness, by H. D. Conway. (57- 
A-92) 
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Transverse Vibrations of Rectangular Or- 
thotropic Plates, by N. J Huffington, Jr., 
and W. H. Hoppmann II 57—A-85) 

Contact Stresses Under Pressure and Twist, 
by M. Hetényi and P.H. McDonald, Jr. (57 
A-95) 

Stress-Strain Relations for Simple Model of 
Granular Medium, by H. Deresiewicz. (57 
A-90) 

Plane Stress Solution of Elastic, Perfectly 
Plastic Wedge, by P. M. Naghdi. (57—A-40 


Brief Notes 


Effect of Tensile Plastic Deformation on 
Yield Condition, by L. W. Hu and J. F. Bratt 

Frequencies of Uniform Beams With Addi- 
tional Masses, by J. Haener 

Integrals for Toroidal Shells Subjected to 
Pressure, by G. D. Galletly 

Analyzing Bending Effects 
Shells, by G. D. Galletly 

Effect of Magnetic Field on Forced Convec- 
tion Heat Transfer, by R. Siegel 


in Toroidal 


Discussion 


On previously published papers, by J. L. 
Cutcliffe and H. S. Heaps; M. E. Lunchick 
and R. D. Short, Jr.; P. Shuleshko; and J. F. 
Osterle, Y. T. Chou, and E. A. Saibel 
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ASME Papers 
Order Form 


Copies of ASME technical 
papers digested this month are 
available in pamphlet form. 
Please order only by paper number; 
otherwise the order will be re- 
turned. Orders should be ad- 
dressed to the ASME Order De- 
partment, 29 W. 39th St., New 
York 18,N. Y. Papers are priced 
at 25 cents each to members; 50 
cents to nonmembers. Payment 
may be made by check, U. S. post- 
age stamps, free coupons distrib- 
uted annually to members, or cou- 
pons which may be purchased 
from the Society. The coupons, 
in lots of ten, are $2 to members; 
$4 to nonmembers. 

Note: No digests are made of 
ASME papers published in full or 
condensed form in other sections 
of MECHANICAL ENGINEERING. 

Copies of all ASME publications 
are on file in the Engineering 
Societies Library and are indexed 
by the Engineering Index, Inc., 
both at 29 West 39th Street, New 
York, N. Y. 

the 


ASME Transactions and 


Journal of Applied Mechanics are on 


file in the main public libraries of 
large industrial cities and in the 
technical libraries of engineering 
colleges having ASME Student 
Branches. 


ASME Order Department 
29 W. 39th St., 
New York 18, N. Y. 


Please send me the papers indi- 
cated by the following circled 
numbers: 


58—HT-1 58—SA-26 
58—HT-2 58—SA-27 
58—HT-3 58—SA-34 
58—HT-6 58—SA-35 
58—HT-7 58—SA-45 
58—HT-8 58—SA-47 
58—HT-10 58—SA-49 
58—HT-12 58—SA-54 
58—HT-13 58—SA-55 
58—HT-16 58—SA-70 
58—HT-18 58—APN-1 
58—SA-3 58—APM-9 
58—SA-6 58—APM-10 
58—SA-20 58—APM-11 
58—SA-21 58—APM-17 
58—SA-25 58—PET-1 
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Management and Engineering in the Age of Automation 


Comment by Vincent F. Caputo! 

THE opportunity to comment on this 
paper? is appreciated. It is most cer- 
tainly thought provoking and I am per- 
sonally in full accord with this particular 
approach to the real problem. 

The question, which I generally refer 
to as ‘Supply Mobility,’’ has been en- 
gaging my attention for some time. 
Monumental improvements in operations 
have been made within the last few years 
in particular areas of the many segments 
that make up the flow of supplies. Indi- 
vidual segments such as warchousing, 
packaging, transportation, stock control, 
and the like have been improved on a 


' Office Assistant Secretary of Defense, Sup- 
ly and Logistics, Pentagon, Washington 25, 

C 

? Allan Harvey, ‘‘Management and Engineer- 
ing in the Age of Automation,’’ Mgcuanicat 
ENGINEERING, vol. 80, May, 1958, pp. 66-69, 
condensed from ASME Paper No. 57—A-251 


Basic Motion Timestudy 

By Gerald B. Bailey and Ralph Presgrave 
1958, McGraw-Hill Book Company, Inc. 
New York, N. Y. 195 p., 6'/4 X 9'/¢ in., 
bound. $5. Provides the principles of work 
measurement and motion ‘Jeneificacion neces- 
sary for the establishment of a system of pre- 
determined motion times that has as its goal 
universal application. The present volume 
differs from similar studies by its use of ‘basic 
motion” which emphasizes clear-cut end points 
that may be applied to all body members. 
Practical procedures and examples are given. 


Contracts, Specifications, and Law for 
Engineers 

By Clarence W. Dunham and Robert D. 
Young. 1958, McGraw-Hill Book Co., 
New York, N. Y. 550 p., 61/4 X 91/, in., 
bound. $7.50. Included is an explanation 
of the basic principles of the law of contracts; 
a discussion of the application of these prin- 
ciples to construction contracts in particular, 
with data on the preparation of specifications; 
a consideration of the various fields of law of 
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piecemeal basis and this has resulted in 
an over-all improvement in the supply 
system. However, I am now of the firm 
opinion that additional major improve- 
ments in supply mobility will come about 
as a result of integrating these various 
segments into a system which encom- 
passes the full range of operations in- 
volved in moving supplies from point of 
production to ultimate consumer. 

Not necessarily a single uniform sys- 
tem, but perhaps a series of systems to 
meet different operational aspects that 
are sufficiently compatible to smoothly 
mesh with each other at points where one 
may come into contact with another. 
To illustrate: The system for the emer- 
gency supply of an aircraft spare need not 
be the same as that for the routine re- 
plenishment of a convenience item, but 
the two systems should be such that they 


BOOKS 
RECEIVED IN 
LIBRARY 


special interest to the engineer. The authors 
attempt to state legal principles simply and 
clearly rather than quote extensively from 
involved court decisions or complicated legal 
documents. 


Elements of Water Supply and Waste-Water 
Disposal 

By Gordon M. Fair and John C. Geyer. 1958, 
John Wiley & Sons, New York N. Y. 615 
p-, 6 X 9!/,in., bound. $8.95. Emphasizes 
the scientific principles underlying engineering 
applications. The first half of the book deals 
with the collection and distribution of water 
and the collection and removal of waste water, 
while the second half takes up the behavior 
of natural waters and the treatment of water 
and waste water. Appendixes include a collec- 
tion of supplementary problems and tables to 
simplify computations. 


MECHANICAL 


COMMENTS ON PAPERS 


can both be handled at a common point 
in the supply line without either inter- 
fering with the other 

This process of integration becomes in- 
creasingly more difficult as the variation 
in numbers of different items becomes 
more complex and the conditions to be 
met become less and less predictable 

The author recognizes this as a basic 
approach to further improvements and | 
am in complete accord with his ideas that 
automation in the field of materials han 
dling is primarily a matter of systems en- 
gineering rather than complete automatic 
mechanization of individual segments of 
asystem. For example, what advantage 
is gained by saving manpower through a 
highly mechanized packaging line if the 
packaging has to be removed to meet a 
particular condition that may exist at a 
point further along in the supply line? 


Engineering Problems Manual 

By Forest C. Dana and Lawrence R. Hillyard. 
Fifth Edition. 1958, McGraw-Hill Book 
Co., Inc., New York, N. Y. 309 p., 61/4 X 
9'/, in., bound. $5.50. The author's main 
purpose is the development through the utiliza- 
tion of the principles of physics and me- 
chanics, of a systematic approach to the analy- 
sis of practical engineering problems and the 
numerical calculations involved in their solu- 
tions. This edition includes additional mate- 
rial on compound interest and a new chapter on 
the art of problem solving. 


Exploring the Atmosphere’s First Mile 

Proceedings of the Great Plains Turbulence 
Field Program, 1953. Edited by Heinz H 
Lettau and Ben Davidson. 1957, Pergamon 
Press, New York, N. Y. 2 vol., 6'/4 & 9'/¢ 
in., bound. $20. A report on a series of 
meteorological experiments performed in 
Nebraska the purpose of studying the pro- 
files of wind ped temperature in the atmos- 
pheric boundary layer. Also studied are the 
turbulence structure, boundary fluxes of energy, 
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momentum, and moisture in relation to this 
layer of air. Volume one contains descrip- 
tive papers, while the second volume contains 
Sasldediedenions of experimental data. 


Exterior Ballistics of Rockets 

By Leverett Davis, Jr., and others. 1958, D. 
Van Nostrand Co., Inc., Princeton, N. J. 
457 p., 73/4 X 10'/4 in., bound. $8.50. 
Explains the basic theory of the exterior ballis- 
tics of rockets without moving control sur- 
faces. Emphasis is placed on the physical 
understanding of i we behavior as well as 
on the mathematical formulation of the theory. 
Equations of motion are formulated and solu- 
tions are worked out for many different cases. 
The first portion of the book is concerned with 
fin stabilized rockets including the force sys- 
tem, the motion during and after burning, the 
launching process, and the ballistics of rockets 
fired forward from aircraft. The second por- 
tion deals with essentially the same aspects 
in relation to spin stabilized rockets. 


Fatigue of Aircraft Structures 

Published 1957 as Special Technical Publica- 
tion No. 203 by the American Society for 
Testing Materials, Philadelphia, Pa. 61/4 
x 91/, in., bound. $2.75. Six papers deal- 
ing with the problems, methods of test, and 
latest developments in the fatigue testing of 
aircraft structures. The material contained is 
of interest to metallurgists and mechanical 
engineers working with fatigue problems as 
well as to aircraft designers. 


Feedback Control Systems 

By Otto J. M. Smith. 1958, McGraw-Hill 
Book Co., Inc., New York, N. Y. 694 p., 
6'/, & 91/4 in., bound. $13.50. An ad- 
vanced text that presents the relationship 
between the open-loop transient, sinusoidal, 
or statistical response and the closed-loop 
transient, sinusoidal, and statistical response 
Given one of these responses, the others may 
be calculated with the methods described 
The material contained is divided into four 
sections dealing with linear analysis, linear 
synthesis, steady-state nonlinear analysis, 
and nonlinear synthesis 


Fluid Mechanics for Engineers 

By P. S. Barna. 1957, Butterworths Scien- 
tific Publications, London, England. 377 p., 
5'/2 X 9 in., bound. $11.50. An introduc- 
tory text covering fluid statics; perfect and 
viscous fluids in motion; flow in closed con- 
duits and open channels; fluid metering; 
dimensional analysis of fluid-flow phenomena; 
boundary-layer theory; elements of wing 
theory; flow of compressible fluids; centrifu- 
gal and axial pumps. and fans; and hydraulic 
turbines. 


Getriebe, Kupplungen, Antriebselemente 

Published 1957 as Schriftenreihe Antriebstech- 
nik, Bd. 18, by Friedr. Vieweg & Sohn, Braun- 
schweig, Germany. 293 p., 63/4 X 9'/4 in., 
bound. DM 28.80. A group of 14 papers on 
gears, couplings, and mechanical drives, cover- 
ing a considerable range of topics: aspects of 
design; vibration problems; ete 
gearing; helicopter rotors; gear shaving; etc 


Grundziige der Verzahnung 

By A. K. Thomas. 1957, Carl Hanser Verlag, 
Munich, Germany. 271 v., 6 X 8?/2 in., 
bound. DM 34. A thorough treatment of 
the geometry of gears, which contains every- 
thing the normal gear designer is likely to 
require for either involute or cycloidal com- 
mon forms of gearing. Short sections on 
tooth loading oe pe the ratios and efficiencies 
of evicyclic gears are also included. A notable 
feature of the book is that the text and the 
diagrams are attached respectively to the 
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front and back covers so that they can be opened 
simultaneously to the corresponding parts 
and be consulted side by side. 


Human Engineering 

By Ernest J. McCormick. 1957, McGraw- 
Hill Book Co., New York, N. Y. 467 p., 
61/4 X 91/, in., bound. $8. A study of the 
adaptation for human use of work equipment, 
work space and environment, and consumer 
products. Topics included are illumination, 
visual displays, color, atmospheric conditions, 
arrangement of equipment, and the design 
and arrangement of controls. In addition 
several chapters deal with various aspects of 
the human organism and the way in which 
motor activities are carried out. 


The Hypercircle in Mathematical Physics 

By J. L. Synge. 1957, Cambridge University 
Press, New York, N. Y. 424 p., 61/4 X 9'/4 
in., bound. $13.50. Describes a technique 
for the approximate solution of certain bound- 
ary-value problems of mathematical physics. 
The technique used involves concepts of func- 
tion-space. Topics studied include The 
geometry of function-space without a metric, 
with a positive definite metric, and with an 
indefinite metric; the torsion problem; the 
vibration problem; the Dirichlet problem 
for a finite ioeais in the Euclidean plane. 


Jahrbuch der Oberfléchentechnik, 1958 
Fourteenth Edition. Published 1958 by Metall 
Verlag GmbH, Berlin, Germany. 1164 p., 
4'/2 X §53/, in., bound. DM 19.50. This 
annual publication aims to present the latest 
information available in & technical and 
patent literature of Germany and other coun- 
tries concerning the mechanical, chemical, 
and electrochemical treatment of metal sur- 
faces. In addition to survey articles by spe- 
cialists on various phases of metal-surface treat- 
ment, the book contains data tables, an exten- 
sive classified bibliography covering 1956- 
1957, lists of trade journals and standards, 
and other useful information. 


Logical Design of Digital Computers 

By Montgomery Phister, Jr. 1958, John Wiley 
& Sons, Inc., New York, N. Y. 408 p., 
61/4 X 91/4 in., bound. $10.50. Seana 
methods and techniques for the design of gen- 
eral or soecial purpose computers by use of 
synchronous circuit components. The book 
discusses in detail the Veitch Diagram method 
of simolification of Boolian equations; the 
difference-equation approach to memory ele- 
ments; the Huffman-Moore model of digital 
systems; the complete solutions to flip-flop 


input equations. A mathematical introduc- 
tion to Boolian algebra is included. 


Numerical Control Systems for Machine 
Tools 

Proceedings of the EIA Symposium, 1957. 
Sponsored by the Engineering Department of 
the Electronic Industries Association and 
ublished 1957 by Engincering Publishers, 
ate York, N. Y. 106 p., 8'/2 X 11 in., 
pores. $6. Preliminary — examine the 
asic principles and terminology of numerical 
control. They are followed by papers pro- 
viding detailed descriptions of the — 
and application of several commercial numer- 
ical control systems to machine tools. Also 
included are analyses of manufacturing costs 
by both manual methods and automatic nu- 
merically controlled methods. 


The Preparation of Programs for an 
Electronic Digital Computer 


By Maurice V. Wilkes and others. Second 
Edition. 1957. 238 p., 6/4 X 9'/« in., 
bound. $7.50. The present edition has been 


enlarged to offer a general introduction to 
programming for any computer of the stored- 
program type. The first part of the book 
gives practical examples of programming and 
surveys various types of order codes to be 
found in digital computers. In addition it 
discusses input and output, the contents of a 
library of subroutines, error diagnosis, and 
advanced methods. The second and third 
parts deal with the library of subroutines used 
with the Electronic Delay Storage Automatic 
Computer. 


Rubber Red Book 

1957-58 Edition. 1957, Rubber Age, New 
York, N. Y. 1458 p., 61/4 X 91/4 in., bound. 
$12.50. A revised edition of a standard direc- 
tory. Included are listings of rubber manu- 
facturers in the United States and Canada, 
and of suppliers of rubber machinery and 
equipment, rubber chemicals and compound- 
ing materials, laboratory and test equipment, 
fabrics and textiles, natural and synthetic 
rubber, reclaimed rubber, and latex. Other 
features included are descriptions of natural 
and synthetic rubbers by type and a who's 
who of the rubber industry. 


The Scientific Papers of Sir Geoffrey Ingram 


Taylor 
Vol. 1: Mechanics of Solids. Edited by G. K 
Batchelor. 1958, Cambridge University Press, 


New York, N. Y. 593 p., 7 X 10 in., bound. 
$14.50. This volume, which is the first in a 
series of four, contains all of Taylor's papers 
on elasticity, plasticity, the properties of 
metals, and dislocation theory. A number of 
studies prepared for governtrent agencies are 
now made generally available for the first time 
The three other volumes will be devoted to 
papers on the mechanics of fluids 


Scientific Societies in The United States 
By Ralph S. Bates. Second Edition. 1958, 
Columbia University Press, New York, N. Y 
297 v., 6 X 9/4 in., bound. $6.50. A 
historical account of the development of 
scientific and technological societies in Amer- 
ica from their beginnings in the eighteenth 
century to the present. This edition includes 
a new chapter on the activities of societies 
since the second world war. The extensive 
bibliography has been completely revised 
and contains further sources of information 
for most of the major and many of the smaller 
societies. 
Sourcebook on Atomic Energy 
By Samuel Glasstone. Second Edition. 1958, 
D. Van Nostrand Co., Inc., Princeton, N. J 
641 p., 6'/4 X 91/4 in., bound. $4.40. A 
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revised edition of a widely accepted source- 
book on atomic and nuclear science. It relates 
the development of the theories explaining 
the phenomenon of radioactivity and provides 
a description of the construction and operation 
of pre “cnt synchrotrons, and nuclear 
reactors. A new chapter has been added on 
nuclear reactors and new discoveries are pre- 
sented such as the identification of hitherto 
unknown fundamental particles, the trans- 
mutation of new elements, and advances in the 
use of isotopes. 


Surface Active Agents and Detergents 

Vol. 2, by Anthony M. Schwartz and others 
1958, Interscience Publishers, Inc., New York, 
N.Y. 839p.,6'/sX 9'/sin., bound. $17.50. 
The present volume supplements the material 
covered in volume one and covers develop- 
ments during the period 1947-1956. Various 
sections deal with processes for synthesizing 
and manufacturing surfactants; special func- 
tion surfactants and compositions; the physi- 
cal and colloidal chemistry of surfactants; 
practical applications of surfactants. The 
section dealing with applications is quite 
extensive and deals with the metal and min- 
eral industries, the building and construction 
industries, the petroleum and chemical proc- 
essing industries, etc. 


Symposium on Determination of Dissolved 
Oxygen in Water 

Published 1958 as Special Technical Publica- 
tion No. 219 by the American Society for Test- 
ing Materials, Philadelphia, Pa. 59 p., 
6'/4 X 9'/, in., bound. $2.25. This collec- 
tion of five papers deals wih current procedure 
for the determination of the concentration of 
dissolved oxygen in water, including both the 
manual, spot-check methods, and those using 
instruments providing continuous indication 
and record. The principal advantages and dis- 
advantages of various procedures and appara- 
tus are studied, and the conditions under which 
each can most appropriately be applied is 
indicated. Methods presented include polaro- 
graphic measurement, the Beckman analyzer, 
the Hartman and Braun recorder for boiler 
feedwater, and the Cambridge analyzer. 


Symposium on Insulating Oils 

Published 1957 as Special Technical Publica- 
tion No. 218 by the American Society for 
Testing Materials, Philadelphia, Pa. 39 p., 
6'/4X& 9/4 nay Xt $1.75. The two papers 
presented are: Evaluation of laboratory tests 
as indicators of the service life of uninhibited 
electrical insulating oils; the use of solid and 
liquid catalysts for the accelerated aging test- 
ing of transformer oil. They are concerned 
with insulating oil for use in transformers and 
related electrical equipment, with particular 
reference to the need for adequate test methods 
to evaluate new oils, oils in service, and re- 
claimed oils. 





Symposium on Nondestructive Testing 
Published as Special Technical Publication 
No. 213 by the American Society for Testing 
Materials, Philadelphia, Pa., 99 p., 6'/s X 
9'/, in., bound. $2.75. Papers discussing 
the latest and most widely used techniques of 
nondestructive testing and their application 
to materials insvection. Techniques discussed 
include radiographic testing, magnetic par- 
ticle and penetrant testing, and ultrasonic 
testing. 
Symposiums on Railroad Materials: 
Lubricating Oils 
Published 1957 as Special Technical Publica- 
tion No. 214 by the American Society for 
esting Materials, Philadelphia, Pa. 169 p., 
6'/, X 91/, im., bound. $4.50. Seventeen 
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papers on lubricating oils, cleaning compounds, 
fuels, and nondestructive testing methods. 
About one half of the pee deal with these 


materials in relation to diesel engines. 


Symposium on Titanium 

Published 1957 as Special Technical Publica- 
tion No. 204 by he American Society for 
Testing Materials, Philadelphia, Pa. 208 p., 
6'/s X 91/4 in., bound. $4.75. Papers on 
testing techniques and effects of various heat 
treatments on the properties and characteris- 
tics of titanium and titanium alloys. 


Advanced Fivid Mechanics 

Vol. 1, by R. C. Binder. 1958, Prentice-Hall, 
Inc., Englewood Cliffs, N. J. 296 p., 6 X 
9'/, in., bound. $6.75. Intended as an 
extension of elementary fluid mechanics this 
volume is divided into three parts. The first 
deals with one-dimensional compressible flow, 
flow with friction and heat Ps and bound- 
ary-layer flow. Part two gives illustrations 
and applications of the subject matter in the 
previous section such as fans, pumps, — 
sors, and turbines. Part three introduces 
basic unsteady flow features of engineering 
importance. 


Analytical Kinematics of Plane Motion 
Mechanisms 

By Jesse Huckert. 1958, The Macmillan Co., 
New York, N. Y. 209 p., 7'/2 X 10 in., 
bound. $7.75. Vector methods are used 
throughout this text to define the concepts of 
motion. Aspects discussed include the nature 
of motion transfer, displacement and loci, 
velocities in mechanisms, properties and trans- 
fer of accelerators, cams and cam mechanisms, 
profile-contact mechanisms, and gears and 
gearing. 

Betriebssichere Gleitiager 

By Georg Vogelpohl. 1958, Springer-Verlag, 
Berlin, Germanv. 315 p., 6°/, X 10 in., 
bound. 46.50DM. Intended as a manual on 
the safe and efficient operation of journal bear- 
ings, this book covers practical bearing design, 
re Sacer and the basic laws of lubricating 
films, bearing capacity, heat transmission and 
operating temperatures, and bearing matcrials. 
There is a separate chapter on thrust bearings. 
The practical aspect of the book is exempli- 
fied by the extensive use of tables and graphs 
for the presentation of technical data. 


Control Engineers’ Handbook 

Edited by John G. Truxal. 1958, McGraw- 
Hill Book Co., Inc., New York, N. Y. Vari- 
ous pagings, 6'/s X 9'/,in., bound. $18.50. 
Provides information on components and tech- 
niques for use in the design elfasthaeh-coanel 
systems. Emphasis is largely on components 
with physical explanations of how they work, 
mathematical descriptions of their uses in 
typical control systems, and techniques for 
measuring characteristics. Linear transistor 
circuits, magnetic and thyratron amplifiers, 
contactors and relays, power supplies, elec- 
tromechanical actuators, clutches and brakes, 
hydraulic and pneumatic components, and 
signal tranducers are treated from a feedback- 
control engineering viewpoint. 


Gas Dynamics 

By Ali B. Cambel and Burgess H. Jennings. 
1958, McGraw-Hill Book Co., Inc., New York, 
N. Y. 415 p., 6 X 9'/4 in., bound. $11. 
Presents the theory and concepts underlying 
compounse fluid flow, wave phenomena, and 
combustion, with particular reference to pro- 
pulsion fundamentals in terms of the broad 
system. It includes material pertinent to 
preliminary design and testing as well as 
research in almost all areas of high-speed 
flow. Recent advances such as high-veloc- 


ity-combustion phenomena are included along 
with the latest instrumentation techniques. 


Heating, Ventilating, Air Conditioning 
Guide, 1958 

Published 1958 by the American Society of 
Heating and Air-Conditioning Engineers, 
Inc., New York, N. Y. 1272 p., 61/4 K 91/4 
in., bound. $12. This revised edition con- 
tains additional material in a number of areas, 
some of which are: A design method for high- 
velocity air-duct systems; an enlarged sec- 
tion on the heat pump; a simplified presenta- 
tion of ictal drving principles, calcula- 
tions, and system design; new data on heat 
gain through glass block used in skylights; 
a general revision of the chapter on radiators, 
convectors, baseboard, and finned tube units; 
an increased number of codes and standards. 


A History of Magic and Experimental 
Science 

Vol. VII and VIII: The Seventeenth Century 
By Lynn Thorndike. 1958, Columbia Uni- 
versity Press, New York, N. z. 695 and 808 
pages, 5°/1 X 83/4 in., bound. $10, per 
vol. These two concluding volumes discuss 
the development of experimental science dur- 
ing the seventeenth century and its liberation 
from superstitious conceptions. Among the 
myriad aspects and names touched upon, 
detailed consideration is given to Francis 
Bacon, Descartes, Huygens, and Boyle, as well 
as to Harvey's theory concerning the circula- 
tion of the blood, the publication of the 
‘*Principia’’ by Newton, and the astronomical 
studies of Galileo 


An !ntroduction to Automatic Computers 

By Ned Chapin. 1957, D. Van Nostrand Co., 
Inc., Princeton, N. J. 525 p., 63/4 X 9/4 in., 
bound. $8.75. Intended to convey the com- 
puter's functions from a business systems point 
of view, with its uses and limitations. A dis- 
cussion of major analysis techniques is in- 
cluded, with reference to applications, pro- 
gramming, and operation. Many specific 
examples are included for purposes of illustra- 
tion. Appendixes provide extremely detailed 
data on automatic computers commercially 
available, including information on the 
arithmetic and logic unit, the storage unit, 
and input-output equipment. 


Kerbspannungslehre 

By H. Neuber. Second Edition. 
Springer-Verlag, Berlin, Germany. 226 p., 
61/2 XK 9'/, in., bound. 36 DM. This 
thorough development of notch-stress theory 
is devoted to the problem of precise deter- 
mination of pace pr stresses in structural 
parts. In addition to the technical data in- 
terspersed in the text a number of loose, 
folded graphs and diagrams are provided in a 
pocket at the back for easy use. 


1958, 


Management for Engineers 

By Roger C. Heimer. 1958, McGraw-Hill 
Book Co., Inc., New York, N. Y. 453 p., 
6'/, X 91/4 in., bound. $6.75. The funda- 
mentals of business costs are analyzed in rela- 
tion to their implications for the engineer. 
Among the aspects discussed are production 
costs, standards, materials, methods, taxes, 
insurance, power, equipment, labor, and ethics. 
An imaginary firm is used to illustrate the 
principles discussed. 


Nuclear Radiation Detection 

By William J. Price. 1958, McGraw-Hill 
Book Co., Inc., New York, N. Y. 382 p., 
61/, X 91/, in., bound. $9. A compilation 
of basic information on the important nuclear 
reaction detectors in use today: ionization 
chambers, the Geiger-Miiller, and proportional 
counters, scintillation detectors, photographic 
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emulsions, and neutron-detection methods. 
Included with the description of the detectors 
is sufficient information on applications to 
enable the reader to select his own detection 


equipment and to apply it. In addition, there 
are chapters on the fundamentals of nuclear 
physics and on electronic systems for use with 
radiation detectors 


The Oilman’s Barrel 


By Robert E. Hardwicke. 1958, University 


of Oklahoma Press, Norman, Okla. 122 p., 
5'/2 & 81/4 in., bound. $3.75. A short his- 
tory of the standard oil barrel, the units which 
make it up, and the legalities connected with 
it. It contains historical side lights on the 
petroleum industry in its early years and of the 
quest for scientific accuracy in gaging oil 


Oil Reservoir Engineering 
By Sylvain J. Pirson. Second Edition. 1958, 
McGraw-Hill Book Co., New York, N. Y 





735 p., 61/4 X 9'/, in., bound. $14. The 
text is divided into two parts. The first 
deals with static reservoir problems and in 
particular the determination of the oil in 
place in a geological reservoir, while the 
second deals with dynamic problems such as 
the determination and prediction of pressure, 
gas-oil ratio, and well-production ratios. 
Because of the rapid advances in this field this 
new edition contains only about one third of 
the material used in the first edition. 


BOILER AND PRESSURE VESSEL CODE 


Interpretations 


Tue Boiler and Pressure Vessel Com- 
mittee meets regularly to consider 
‘Cases"’ where users have found difficulty 
in interpreting the Code. These pass 
through the following procedure L 
Inquiries are submitted by letter to the 
Secretary of the Boiler and Pressure Ves- 
sel Committee, ASME, 29 West 39th 
Street, New York 18, N. Y.; (2) Copies 
are distributed to Committee members for 
study; (3) At the next Committee meet- 
ing interpretations are formulated to be 
submitted to the ASME Board on Codes 
and Standards, authorized by the Council 
of the Society to pass upon them; (4 
They are submitted to the Board for 
action; (5) Those which are approved 
are sent to the inquirers and are published 
in MecHanicaL ENGINEERING 

The following Case Interpretations 
were formulated at the Committee meet- 
ing June 20, 1958, and approved by the 
Board on Aug. 18, 1958.) 


Annulment of Cases 


Case 
No. Reasons for Annulment 


1209 Specifications SB-75 and SB-111 
now included in Section II Ad- 


denda 


1215 ASA B16.5-1957 now included in 
Addenda to Sections I and VIII 
32 Essence of Case now included in 
Par. H-68 
1249 Fig. UHA-28.2 now included in 
Section VIII Addenda 
1250 Fig. UCS-28.2 now included in 
Section VIII Addenda 


Case No. 1205-3 
(Reopened) (Special Ruling) 


MECHANICAL ENGINEERING 


(Integrally Forged Vessels) 


Inquiry: Under what conditions may 
special integrally forged unfired pressure 
vessels be constructed of carbon and alloy 
steel forgings conforming to < pecification 
SA-372 using an allowable stress value 
equal to one-third of the specified mini- 
mum tensile strength of the material? 

Reply. 
mittee that forgings complying with 
SA-372 may be used in the construction 
of special integrally forged pressure ves- 
sels under the rules of Section VIII, Part 
UF using an allowable stress value of one 
third the specified minimum tensile 
strength provided the following addi- 
tional requirements are met and when so 
constructed the vessels may be stamped 
with the Code symbol 


It is the opinion of the Com- 


i 




















1) The maximum inside diameter of 
the shell is 24 in 


2) The design temperature of the 
vessel is between minus 20 F and 200 F. 
3) The streamlined design as shown 


in the sketch incorporates 


a) No stress raisers such as open- 
ings, welded attachments, or stamping 
on the shell portion 

b) Integral heads, hot formed, 
concave to the pressure, and so shaped 
and thickened as to provide details of 
design and construction of the center 
openings which will be as safe as those 
provided by the rules of the Code; center 
openings not exceeding 50 per cent of 
the diameter of the vessel or 3 in. pipe 
size; other openings in the head not ex- 
ceeding */, in. pipe size; openings shall 
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be placed at a point where the cal- 
culated stress, without holes, is not 
more than one eighth of the specified 
minimum tensile strength. 

(c) No welding 

(4) The completed vessel, after all 
forging operations, is heat treated by 
one of the applicable methods outlined 
in SA-372. When oil quenched and 
tempered, each vessel shall be hardness 
tested as outlined in UF-31(b)(1)(b) 

(5) After heat treatment, each vessel 
regardless of the type of heat treatment 
used, is subjected to the magnetic par- 
ticle test outlined in UF-31(d). 

(6) The tensile properties are deter- 
mined by the testing method outlined in 
SA-372 using specimens which are repre- 
sentative of each lot and which are se- 
lected after final heat treatment 

(7) The vessel is not subject to cor- 
rosion on the interior or exterior. 

(8) The vessel is not subject to shock 
or rapid cyclic operation. 

(9) The vessel is stamped on the 
thickened head portion with both the 
maximum allowable working pressure 
based on a stress equal to one-fourth the 
specified minimum tensile strength and 
also the maximum allowable working 
pressure based on a stress equal to one- 
third the specified minimum tensile 
strength. The words “‘Case No. 1205” 
shall be stamped following the latter 
pressure. 


Case No. 1247-1 
(Reopened) (Special Ruling) 
(Aluminum Alloy 5083) 


In the Inquiry, first paragraph, first 
line, delete the words: ‘‘Sheet and plate 
of.”’ 

In the Reply, Part 1, Specifications, add 
the following sentence: ‘The mechan- 
ical properties of extruded bar, rod or 
shapes shall be as in Par. 2."’ 


Revise Table 1 to read as shown. 
Revise Table in Part 4 Allowable 
Stresses, to read as shown in Table 2. 


Case No. 1253 


(Special Ruling) 

(Leaded Steel Plate and Forgings for 
Boilers and Unfired Pressure Ves- 
sels) 

Inquiry: Is it permissible in welded 
construction conforming to the require- 
ments of the Code to use carbon steel 
plate and forgings containing 0.15 to 
0.35 per cent lead but otherwise conform- 
ing to the requirements of specifications 
SA-285 Grades A, B and C, SA-201 
Grades A and B, SA-212 Grades A and B 
and SA-105 Grades I and II, SA-181 
Grades I and II? 

Reply: It is the opinion of the Com- 
mittee that the materials specified in the 
Inquiry may be used in the construction 
of the welded pressure vessels and boilers 
under the rules of the Code provided the 
following additional requirements are 
complied with: 


(1) The maximum thickness of welds 
in plate material shall be 2 in. and the 
maximum thickness of welds in forgings 
shall be 4 in. 

(2) The maximum operating tempera- 
ture shall not exceed 550 F. 

(3) The maximum allowable stress 
values shall be the same as those given 
for the comparable specifications without 
lead. 

(4) The qualification of welding pro- 
cedures and the welders shall conform to 
Section IX. A separate welding proce- 
dure shall be used for these materials. 

(5) Overlay or joining by welding of 
this material with stainless steel or other 
high alloys is prohibited. These leaded 
materials shall be welded only with car- 
bon steel filler metals. 


CASE NO. 1247-1—TABLE 1 


Thick::ess 


in. 


to 0.750 


Condition 


Annealed 
Annealed 
-H113 
Annealed 
-H112 


Product 
Sheet and Plate 
to 2.000 


All 
All 


Rods, Bars 
Shapes 


0.750-2 .000 


Tensile 

strength, 
psi 

40,000 
38,000 
44,000 
38,000 
40,000 


in 2 in. 
per cent 


16 
16 
12 
16 


12 


0.2 per cent 
offset, psi 


CASE NO. 1247-1—TABLE 2 


Condition 
Annealed 


Product 


Sheet and Plate 


-H113 


Rods, Bars Annealed 


‘ OCTOBER 1958 


to 0.750 


Metal Temperature 
Not Exceeding Deg F 
Thickness 100 1 


10,000 


0.750-2 .000 
to 2.000 
All 

All 


Yield Strength Elongation , 


(6) Check analysis for lead shall be 
made from the plate and the part thereof 
representing the bottom-most point of 
the ingot as used. 

(7) When these leaded steels are used, 
it shall be so indicated on the data re- 
ports and reference made to the Case 


Case No. 1254 
(Special Ruling) 


(AISI Grade D-319 (Type 316 
Modified Stainless Steel)) 


Inquiry: In order to obtain optimum 
corrosion resistance, it is sometimes con- 
sidered desirable to modify the standard 
chemica! composition range of Type 316 
stainless steel. For Code construction, 
will it be acceptable to use a grade desig 
nated as AISI D-319 having the following 
chemical composition 

PER CENT 

0.07 max 
2.00 max 
1.00 max 
0.045 max 
0.030 max 
17 .50-19 .50 
11 .00-15 .00 
2.25-3.00 


Carbon 
Magnesium 
Silicon 
Phosphorus 
Sulfur 
Chromium 
Nickel 
Molybdenum 


Reply: It is the opinion of the Com- 
mittee that a steel having a chemical 
composition as stated in the Inquiry and 
designated Type D-319 may be used for 
Code construction under all the rules 
applicable to Type 316 stainless steel. 
The allowable stress values for the regu- 
iar Type 316 shall apply. The qualifica- 
tion of Procedure and Performance in 
Section IX for Type 316 shall apply. 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As NEED arises, the Boiler and Pressure 
Vessel Committee entertains suggestions 
for revising its Code. Revisions ap- 
proved by the Committee are published 
here as proposed addenda to the Code to 
invite criticism. If and as finally ap- 
proved by the ASME Board on Codes and 
Standards, and formally adopted by the 
Council, they are printed in the annual 
addenda supplements to the Code. Tri- 
ennially the addenda are incorporated 
into a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code. 


Power Boilers, 1956 

Tasie P-6 Revise in accordance with 
the accompanying stress values. There 
is no change in the Notes. 
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Par. P-102(h)(4) Revise to read: 

The film during exposure shall be as 
close to the surface of the weld as practi- 
cable. If possible, this distance shall not 
be greater than one in. In this paragraph 
s is defined as the distance from the radia- 
tion side of the weld to the source of 
radiation and f is defined as the distance 
from the radiation side of the weld to 
the film. When the ratio s/f is less than 
7 to 1, the manufacturer shall satisfy the 
inspector that the technique employed 
doing the work is known to be adequate. ! 
In all cases when the ratio s/f is less than 
7 to 1, the ratio shall be clearly indicated 
directly on each film or by attaching the 
information thereto 

Par. P-340(c)(4(c) Revise to read 

The space between a rupture disk and 
the valve should be provided with a pres- 
sure gage, tricock, free vent or a suitable 
tell-tale indicator. This arrangement 
permits the detection of disk rupture or 
leakage 


Material Specifications, 1956 


The Boiler and Pressure Vessel Com- 
mittee has approved adding to Section II 
the following new specification 


SB-315-57T Copper-Silicon Alloy Seam- 
less Pipe and Tube 


Unfired Pressure Vessels, 1956 

Par. UG-6 Add a footnote reference, 
1, to the title and a new Footnote 1 to 
read 


1 The term plate for the purpose of this usage 
includes sheet and strip also. 


Par. UG-16(d) Revise to read: 

If pipe or tube is ordered by its nominal 
wall thickness, the manufacturing under- 
tolerance on wall thickness shall be 
taken into account. The next heavier 
commercial wall thickness may then be 
used. The manufacturing under-toler- 
ances are given in the several pipe and 
tube specifications listed in the applicable 
tables in Subsection C. After the mini- 
mum wall-thickness is determined, it 
shall be increased by an amount sufficient 
to provide the manufacturing under- 
tolerance allowed in the pipe or tube 
specification. 

Fic. UG-31 Revise abscissa to read: 

Design Stress, psi, from Appropriate 
Table in Subsection C (for Welded Tubes 
or Pipes Use the Design Stress for Seam- 
less Material). 


Par. UG-45_ Revise to read: 


The wall thickness of a nozzle neck or 
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other connection shall not be less than 
the thickness computed for the applicable 
loadings in Par. UG-22 plus the thick- 
ness added for corrosion allowance on 
the connection and, except for access 
openings and openings for inspection 
only, not less than the smaller of the 
following: 

‘1) «The required thickness (assum- 
ing E = 1) of the shell (or head) to 
which the connection is attached plus 
the corrosion allowance provided in 
the shell (or head) adjacent to the 
connection. 

(2) The minimum thickness! of 
standard wall pipe plus the corrosion 
allowance on the connection. 


Add a new Footnote 1 to read as fol- 
lows: 

1 The minimum thickness of all materials is 
the nominal wall thickness listed in Table 4 of 
ASA B36.10-1950 less 12'/2 per cent. For diam- 
eters other than those listed in the table, this 
shall be based. pon the next larger pipe size. 


Par. UG-46 Change reference to Foot- 
note 1 to Footnote 2 and renumber pres- 
ent Footnote 1 as Footnote 2 


Par. UG-46(f) Change reference to 
Footnote 2 to Footnote 3 and renumber 
present Footnote 2 as Footnote 3. 

Par. UG-127(d)(4) Revise to read: 

The space between a rupture disk and 
the valve should be provided with a 
pressure gage, try cock, free vent or a suit- 
able tell-tale indicator. This arrange- 
ment permits the detection of disk rupture 
or leakage 


Part UF Delete ‘‘Integral’’ before 
‘‘Forging”’ in the title. 


Par. UF-1 Delete ‘‘integrally’’ before 
‘“forged”’ in Line 2 


Par. UF-5 Revise to read: 

UF-5 General (a) Matcrials 
in the construction of forged pressure 
vessels shall comply with the require- 
ments for materials given in Pars. UG-5 
through UG-14, except as specifically 
limited or extended in (b) and (c) and 
in Par. UF-6. 

(b) The ladle analysis of forgings to 
be fabricated by welding shall not exceed 
carbon 0.35 per cent and sulfur 0.05 
per cent. However, when the welding 
involves only minor nonpressure attach- 
ments as limited in Par. UF-32, the carbon 
content shall not exceed 0.50 per cent by 
ladle analysis. When, by ladle analysis, 
either the carbon content exceeds 0.50 
per cent or the sulfur content exceeds 
0.05 per cent, no welding is permitted. 

(c) Materials, other than austenitic 
steels, subjected to a liquid quench and 


used 





temper heat treatment shall be fabricated 
without welding or brazing of any kind. 


Par. UF6 Revise to read: 

UF-6 Forgings Vesscls, main sec- 
tions of vessels and other pressure parts 
shall conform to one of the following: 


(a) Forging specifications SA-105, 
SA-181, SA-182, SA-266, SA-336, SA-350 
or SA-372. 

(b) One of the specifications listed in 
Table UCS-23 or Table UHA-23 for 
plates, seamless pipe or seamless tube 
when such material is further processed 
by a forging operation 


Par. UF-12 Revise to read: 

UF-12 General The rules in the fol- 
lowing paragraphs apply specifically to 
vessels or main sections of vessels that 
are forged from ingots, slabs, billets, 
plate, pipe or tubes, and shall be used to 
supplement the requirements for design 
which are applicable, as given in Pars 
UG-16 through UG-55, and those given 
in Pars. UCS-16 through UCS-67 and 
UHA-20 through UHA-34. Sections of 
vessels may be joined by any method 
permitted in the several parts of the Code 
except as limited in UF-S(b) and UF-5(c). 

Vessels constructed of SA-372 Classes 
III, IV or V materials must be of stream- 
lined design and stress raisers such as 
abrupt changes in section shall be mini- 
mized. Openings in vessels constructed 
of liquid quenched and tempered mate- 
rials, other than austenitic steel, shall be 
reinforced in accordance with Par. UG- 


37; Par. UG-36(c)(3) shall not apply 


Par. UF-13(a) In Line 3 change “‘by"’ 
to “‘using."’ Add ‘‘except as limited in 
UF-5(b) and UF-5(c).”’ in last line, after 
‘“Code.”’ 

Par. UF-13(b) In Line 1 revise ‘‘an 
integrally forged”’ to read ‘‘a forged.’” In 
Line 5 change ‘‘of the’’ to “‘at the."’ 


Par. UF-13(¢) 

(c) Except for the 3¢ requirements in 
Par. UG-32(j) the design of the head 
shall comply with the applicable provi- 
sions of Pars. UG-32, UG-33, UG-34 and 
UA-6. 


Revise to read: 


Par. UF-25 Add a new paragraph, 
UF-25, to read: 

UF-25 Corrosion Allowance (a) 
Provision shall be made for corrosion in 
accordance with the requirements in Par. 


UG-25 

Par. UF-26 Revise to read: 

UF-26 General The rules in the fol- 
lowing paragraphs apply specifically to 
forged vessels, main sections of vessels 
and other vessel parts, and shall be used 
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to supplement the applicable require- 
ments for fabrication given in Pars. UG- 
75 through UG-84 and UCS-79 For 
high-alloy steel forged vessels, the ap 
plicable paragraphs of Part UHA shall 
also apply 


Par. UF-28 Add ‘’Forged’’ before 
‘Heads’ in the title and in Line 1 
Change ‘‘may be" to “‘by”’ in the last 
line 


Par. UF-29 Add ‘‘Forged’’ before 
Heads” in the title, and change ‘‘The’’ 
to ‘‘Forged"’ in Line 1 


Par. UF-30 Revise to read: 

UF-30 Localized Thin Areas Forg- 
ings are permitted to have small areas 
thinner than required if the adjacent 
areas surrounding each has sufficient 
thickness to provide the necessary rein- 
forcement according to the rules for re- 
inforcement in Par. UG-40 


Par. UF-31 Revise to read: 

UF-31 Heat Treatment (a) Nor- 
malized or Annealed Material (1) After all 
forging is completed, each vessel or forged 
part fabricated without welding shall be 
heat treated in accordance with the ap- 
plicable material specification When 
defects are repaired by welding, subse- 
quent heat treatment may be necessary 
in accordance with Par. UF-37(b) 

(2) Vessels fabricated by welding 
of forged parts requiring heat treatment 
shall be heat treated in accordance with 
the applicable material specification as 
follows 

a) After all welding is completed, 
or 

b) Prior to welding, followed by 
stress relieving of the finished weld in 
accordance with Par. UW-40 

c) When the welding 
only minor non-pressure attachments 
to vessels having carbon content ex- 
ceeding 0.35 per cent but not exceeding 
0.50 per cent by ladle analysis, require- 
ments of Par. UF-32(b) shall govern. 
(b) Liquid Quenched Material (1) 

Vessels fabricated by forging material to 
be liquid quenched and tempered, shall 
be heat treated in accordance with the 
applicable material specifications after 
all forging and repair welding is com- 
pleted. (Quenching medium must be 
oil for vessels fabricated from SA-372 
materia). ) 

4) After final heat-treatment, such 
vessels, except those made of austenitic 
steels, shall be examined by magnetic 
particle inspection as outlined in ASTM 
A-275 to detect the presence of quench- 
ing cracks on the outside surface of the 
shell portion and on the inside surface 
where practicable. A crack which is 


involves 
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not removed within the minimum 
thickness limit of the shell is cause for 
rejection. 

(6) After final heat-treatment, 
liquid quenched and tempered vessels, 
except those made of austenitic steels, 
shall be subjected to Brinell hardness 
tests at § ft intervals with a minimum 
of four readings at each of not less than 
three different sections representing 
approximately the center and each 
end of the heat treated shell. The 
average of the individual Brinell hard- 
ness numbers at each section shall be 
not less than 10 per cent below nor 
more than 25 per cent above the num- 
ber obtained by dividing 500 into the 
specified minimum tensile strength of 
the material, and the highest average 
hardness number shall not exceed the 
lowest average value on an individual 
vessel by more than 40. (Other hard- 
ness testing methods may be used and 
converted to Brinell numbers by means 
of the Table in ASTM E-48.) Reheat 
treatment is permitted 
(c) In the case of austenitic steels, 
the heat-treatment procedures followed 
shall be in accordance with Par. UHA- 
32 


(c) Non-heat-Treated Material (1) 
Stress relieving of vessels fabricated by 
welding of forged parts not requiring 
heat-treatment shall meet with the re- 
quirements of Par. UCS-56 


Par. UF-32 Revise to read: 

UF-32 Welding for Fabrication (a) 
Vessels constructed of material other than 
austenitic steel, which has been liquid 
quenched and tempered shall be fabri- 
cated without welding or brazing of any 
kind. 

(b) All welding used in connection 
with the fabrication of forged vessels or 
components shall comply with the ap- 
plicable requirements of Parts UW, UCS 
and UHA, and Par. UF-5(b) except as 
modified in UF-32(c). 

(ec) When the carbon content of the 
material exceeds 0.35 per cent by ladle 
analysis, or the sulfur content exceeds 
0.05 per cent by ladle analysis, the vessel 
or part shall be fabricated without weld- 
ing of any kind except for repairs (See 
UF-37(b)) and for minor non-pressure 
attachments. Minor non-pressure attach- 
ments shall be joined by fillet welds of 
not over '/, in. throat dimensions. Such 
welding shall be allowed under the fol- 
lowing conditions: 


(1) The suitability of the electrode 
and procedure shall be established by 
making a groove weld specimen as shown 
in Fig. Q-3 of Section IX in material of 
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the same analysis and of thickness in 
conformance with Table Q-13. Tensile 
and bend tests shall be made, after any 
required heat-treatment, as shown in 
Fig. Q-6 and Fig. Q-7 (Fig. Q7.1 and 
Q-7.2) respectively These tests shall 
meet the requirements of Par. Q-6 and 
Q8 of Section IX. The radius of the 
mandrel used in the guided bend test 
shall be as follows: 


Radius of 
D)* 


Radius of 
Mandrel (B)* Die 


Thic kness of 


Specimen 


3/5 in. 1'/, in he 
t 3/3 4\); 


16 In. 


t+ '/i¢ in. 


* Corresponds to dimensions B and D in Fig. 
Q-8 in Section IX, and other dimensions 
to be in proportion. 


Any cutting and gouging processes 
used in the repair work shall be included 
as a part of the procedure qualification. 

(2) Welders shall be qualified for 
fillet welding spacified by making and 
testing a specimen in accordance with 
Fig. Q-9(a) and Par. Q-9 of Section IX 
Welders shall be qualified for repair 
welding by making a test plate in accord- 
ance with Fig. Q-3 from which the bend 
tests outlined in Table Q24 shall be 
made. The electrode used in making 
these tests shall be of the same classifica- 
tion number as that specified in the pro- 
cedure. The material for these tests 
can be carbon steel plate or pipe provided 
the test specimens are preheated, welded 
and post-heated in accordance with the 
procedure specification for the type of 
electrode involved 

(3) The finished weld shall be 
stress-relieved or given a further heat- 
treatment as required by the applicable 
specification 

(4) The finished welds shall be ex- 
amined after final heat-treatment or 
stress relief by either the magnetic par- 
ticle or dye penetrant inspection, and 
found free of defects 


Par. UF-37 
UF-37, to read: 

UF-37 Repair of Defects in Material 
(a) Surface imperfections such as chip 
marks, blemishes or other irregularities 
shall be removed by grinding or machin- 
ing and the surface exposed shall be 
blended smoothly into the adjacent area 
where sufficient wall thickness permits 
thin areas in compliance with the require- 
ments of UF-30 

(b) Thinning to remove defects be- 
yond those permitted in Par. UF-30 may 
be repaired by welding, only after ap- 
proval by the inspector. Defects shall 
be removed to sound metal as shown by 
acid etch or any other suitable method 


Add a new paragraph, 
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The welding shall be 


of examination. 
as outlined below: 


(1) Material having carbon con- 
tent of 0.35 per cent or less and sulfur 
content 0.05 per cent or less (by ladle 


analvsis) 


a) The welding procedure and 
welders shall be qualified in accordance 
with Section IX 

b) Stress relieving after welding 
shall be governed as follows: 

1) All welding shall be stress- 
Par. UCS-56_ requires 
stress-relief, for all 
material of the analysis being used 

2 Fillet need not be 
stress-relieved unless required by (1) or 
unless the fillet welds exceed the limits 
UCS-56 
welding 


relieved if 
thicknesses of 


welds 


given in Par 
3) Repair shall be 
stress-relieved when required by (1) or 
if it exceeds 6 sq in. at any spot or if 
the maximum depth exceeds !/, in 
Repair welding shall be radio- 
graphed if the maximum depth ex- 
ceeds */, in. Repair welds °/, in. and 
under in depth which exceed 6 sq 
in. at any spot and those made in 
materials requiring stress-relief shall 
radiographing, the 
method, or any al- 
suitable for deter- 


be examined by 
magnetic-particle 
ternative method 
mining cracks 

ad) For liquid quenched and tem- 
pered steels, other than austenitic 
steels, welding repairs shall be in 
accordance with UF-37(b)(2)(b) 


(2) Material having carbon con- 
tent over 0.35 per cent or sulfur content 
over 0.05 per cent (by ladle analysis) 


a) Welding repairs shall conform 
with UF-32(c) except that if the maxi- 
mum weld depth exceeds '/, in., radi- 
ography, in addition to magnetic 
particle inspection or dye penetrant 
inspection shall be used 

6b) Welding repairs of materials 
which are to be or have been liquid 
quenched and tempered, other than 
austenitic steels, regardless of depth or 
area of repairs shall have the affected 
area radiographed and inspected by the 
magnetic particle method after final 
heat-treatment. 


Par. UF-38 
UF-38, to read: 


UF-38 Repair of Weld Defects The 
repair of welds of forgings having carbon 
content not exceeding 0.35 per cent by 
ladle analysis and sulfur content not 
exceeding 0.05 per cent by ladle analysis 
shall follow the requirements of UW-38. 


Add a new paragraph, 
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Par. UF-45_ Revise to read: 

UF-45 General The rules in the fol- 
lowing paragraphs apply specifically to 
the inspection and testing of forged ves- 
sels and their component parts. These 


rules shall be used to supplement the 
applicable requirements for inspection 
and tests given in Pars. UG-90 through 
UG-102 

All forged vessels shall be examined as 
manufacture proceeds, to assure freedom 


trom loose scale, gouges or grooves, 
and cracks or seams that are visible 
After fabrication has passed the machin- 
ing stage, the vessel body shall be meas- 
ured at suitable intervals along its length 
to get a record of variations in wall 
thickness, and the nozzles for connecting 
piping and other important details shall 
be checked for conformity to the design 
dimensions 


Par. UF-46 Revise to read: 

UF-46 Approval by Inspector 
faces which are not to be machined shall 
be carefully examined for visible defects 
such as seams, laps or folds. On surfaces 
to be machined the inspection shall be 
made after machining. Regions from 
which defective material has been re- 
moved shall be inspected after removal 
and again after any necessary repair 


Sur- 


Par. UF-47 Revise to read 

UF-47 Parts-Forgings Identification 
The inspector shall see that parts-forgings 
made elsewhere bear the manufacturer's 
stampings. Should identifying marks be 
obliterated in the fabrication process and 
for small parts, other means of identifica- 
tion shall be used 


Par. UF-52 Revise to read: 

UF-52 Check of Heat-Treatment and 
Stress-Relieving The inspector shall 
check the provisions made for heat- 
treatment to assure himself that the heat- 
treatment is carried out in accordance 
with provisions of Pars. UF-31 and 
UF-32. He shall also assure himself that 
stress-relieving is done after repair weld- 
ing when required under the rules of 


Par. UF-37. 


Par. UF-53_ Revise to read: 

UF-53 Test Specimens When 
specimens are to be taken under the ap- 
plicable specification, the inspector shall 
be allowed to witness the selection, place 


test 


the identifying stamping on them, and 
witness the testing of these specimens. 


Par. UF-54 Revise to read: 

UF-54 Tests and Retests Tests and 
retests shall be made in accordance with 
the requirements of the material specifica- 
tion. 


Par. UF-64 Delete this paragraph and 
substitute the following, Par. UF-115: 

UF-115 General The rules of Pars. 
UG-115 through UG-120 shall apply to 
forged vessels as far as practicable. Ves- 
sels constructed of liquid quenched and 
tempered material, other than austenitic 
steels, shall be stamped on the thickened 


head, unless a nameplate is used 


Par. UF-65 Delete this paragraph and 
substitute the following, Par. UF-120: 

UF-120 Data Reports A data report 
giving the heat number or numbers and 
composition of the metal in the ingot 
from which the vessel was forged, the 
test results obtained for the forging, and 
the dimensions of the vessels shall be 
furnished by the manufacturer and signed 
by the inspector and the manufacturer. 
The purchaser shall be supplied with 
copies of this data report, properly certi- 
fied in the number requested. 


Par. UF-70 Delete this paragraph 
and substitute the following, Par. UF- 
iz: 

UF-125 General The provisions for 
pressure-relief devices of Pars. UG-125 
through UG-134 shall apply without 
supplement. 

Par. UCS-56(a)(1) Delete reference 
to Specification SA-301 and revise to read: 

... SA-217 Grades WC4 and WCS, SA- 
333 Grade 4, SA-350 Grade LF4, SA-357, 
SA-387, Grades B, C, D and E, and SA- 
410 and for 


Delete reference to Speci- 
and revise to read: 


Par. UCS-57 
fication SA-301 
. and for each butt welded joint in 
vessels built of steel complying with 
Specifications SA-333 Grade 4, SA-350 
Grade LF4, SA-353, SA-357, SA-387, 
Grades D and E, and SA-410 for all plate 
thicknesses 
Taste UCS-23 Under Low-Alloy 
Steels, delete reference to SA-301 and 
stress values 


STRESS VALUES TO BE ADDED TO TABLE UNF-23 


Specified 
Tensile Strength, 


Spec. No. Condition psi 


PIPE AND TUBE 


SB-315 Annealed 


50,000 


For Metal 
Temperatures Not 
Exceeding Deg F 
100-300 350 


Minimum 
Yield Strength, 
psi 


15,000 10,000 5,000 
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Par. UNF-6 Delete Footnote 1. 


Taste UNF-23 
ing stress values. 


Add the accompany- 


Par. UHA-33(c) Revise to read: 

All vessels constructed of austenitic 
chromium nickel stainless steels which 
are radiographed because of the thick- 
ness requirements of Par. UW-11, or for 
lesser thicknesses where the joint efhi- 
ciency reflects the credit for radiographic 
examination of Table UW-12, shall be 
radiographed following post-heating, if 
such is performed. 


Par. UW-41 Add a new paragraph, 
UW-41, Sectioning of Welded Joints, to 
read as follows: 

Welded joints may be inspected by 
sectioning when agreed to by user and 
manufacturer, but this inspection shall 
not be considered a substitute for spot- 
radiographic-examination. This type 
of inspection has no effect on the joint 
factors in Table UW-12. The method of 
closing the hole by welding is subject to 
approval by the inspector. Some accept- 
able methods are given in Appendix K. 

Par. UW-51(f) Revise to read: 

The film during exposure shall be as 
close to the surface of the weld as practi- 
cable. If possible, this distance shall not 
be greater than] in. In this paragraph 
s is defined as the distance from the radia- 
tion side of the weld to the source of 
radiation and f is defined as the distance 
from the radiation side of the weld to 
the film. When the ratio s/f is less than 
7 to 1, the manufacturer shall satisfy 
the inspector that the technique em- 
ployed doing the work is known to be 
adequate.' In all cases when the ratio 
s/f is less than 7 to 1, the ratio shall be 
clearly indicated directly on each film or 
by attaching the information thereto. 


Par. UW-52_ Revise to read: 


UW-52 Spot Radiographic Examina- 
tion of Welded Joints 


Nore: Spot radiographing of a welded joint 
is recognized as an effective inspection tool. 
The spot radiography rules are also considered 
to be an aid to quality control. Spot radio- 
graphs made directly after a welder or an 
operator has completed a unit of weld proves 
that the work is or is not being done in accord- 
ance with a satisfactory procedure. If the 
work is unsatisfactory, corrective steps can 
then be taken to improve the welding in the 
subsequent units, which unquestionably will 
ee the weld quality. 

Spot radiography in accordance with these 
rules will not insure a fabrication product of 
predetermined quality level throughout. It 
must be realized that an accepted vessel under 
these spot radiography rules may still contain 
defects which might be disclosed on further 
examination. If all radiographically disclosed 
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unacceptable weld defects must be eliminated 
from a vessel, then 100 per cent radiography 
must be employed. 


(a) Vessels and parts of vessels that 
have longitudinal and circumferential 
welded joints that are not radiographed 
full length, and which are required to be 
for theirspot examined by other sections 
of the code, shall be examined locally by 
spot radiographing as provided herein. 


Delete present Pars. (b) and (c). 
Add new Pars. (b) and (c) as follows: 


(b) Minimum Extent of Spot Radio- 
graphic Examination 

(1) One spot shall be examined in 
the first 50 feet of welding in each vessel 
and one spot shall be examined for each 
additional 50 feet of welding or fraction 
thereof, except that when identical ves- 
sels, individually of less than 50-foot seam 
length, are being fabricated under the 
rules of this paragraph, 50-foot incre- 
ments of welding may be represented by 
one spot-examination. 

(2) Such additional spots as may 
be required shall be selected so that an 
examination is made of the welding of 
each welding operator or welder. Under 
conditions where two or more welders 
or welding operators make weld layers 
in a joint, or on the two sides of a double 
welded butt joint, one spot-examination 
may represent the work of both welders 
or welding operators. 

(3) Each spot-examination shall 
be made as soon as practicable after the 
completion of the increment of weld that 
is to be examined. The location of the 
spot shall be chosen by the inspector 
except that when the inspector has been 
duly notified in advance and cannot be 
present or otherwise make the selection, 
the fabricator may exercise his .own 
judgment in selecting the spots. 


(c) Standards for Spot Radiographic 
Examination Spot-cxamination by ra- 
diography shall be made in accordance 
with the technique prescribed in Par 
UW-51. The minimum length of spot 
radiograph shall be 6 in. Spot radio- 
graphs may be retained or be discarded 
by the manufacturer after acceptance of 
the vessel by the inspector. The accept- 
ability of welds examined by spot- 
radiography shall be judged by the fol- 
lowing standards: 

(1) Welds in which the radio- 
graphs show any type of crack or zone of 
incomplete penetration shall be unaccept- 
able. 

(2) Welds in which the radio- 
graphs show slag inclusions or cavities 
shall be unacceptable if the length of any 
such imperfection is greater than ?/; T 


where T is the thickness of the thinner 
plate welded. If several imperfections 
within the above limitations exist in 
line, the welds shall be judged acceptable 
if the sum of the longest dimensions of 
all such imperfections is not more than 
T in a length of 6 T (or proportionately 
for radiographs shorter than 6 T) and if 
the longest imperfections considered 
are separated by at least 3 L of accept- 
able weld metal, where L is the length 
of the longest imperfection. The max- 
imum length of acceptable imperfection 
shall be °/, in. Any such imperfections 
shorter than 1/, in. shall be acceptable 
for any plate thickness. 

(3) Porosity is not a factor in the 
acceptability of welds not required to 


be fully radiographed. 


(d) Evaluation and Retests 

(1) When a spot, radiographed as 
required in Pars. (b)\(1) or (b)(2), is 
acceptable in accordance with Pars 
(cX(1) and (c)(2), the entire weld length 
represented by this radiograph is accept- 
able. 

(2) When a spot, radiographed as 
required in Pars. (b)(1) or (b)(2), has 
been examined and the radiograph dis- 
closes welding which does not comply 
with the minimum quality requirements 
of Pars. (c)(1) and (c)(2), two addi- 
tional spots shall be radiographically 
examined in the same weld unit at loca- 
tions away from the original spot. The 
locations of these additional spots shall 
be determined by the inspector or fabri- 
cator as provided for the original spot 
examination in Par. (b)(3). 


(a) If the two additional spots ex- 
amined show welding which meets the 
minimum quality requirements of Pars 
Cc\(1) and (¢)(2), the entire weld unit 
represented by the three radiographs is 
acceptable. The defective welding 
disclosed by the first of the three radio- 
graphs may be removed and the area 
repaired by welding, or it may be 
allowed to remain in the weld joint, at 
the discretion of the inspector. 

(6) If either of the two additional 
spots examined shows welding which 
does not comply with the minimum 
quality requirements of Pars. (c)(1) and 
(c)(2), the entire unit of weld repre- 
sented shall be rejected. The entire 
rejected weld shall be removed and the 
joint shall be rewelded or, at the fabri- 
cator’s option, the entire unit of weld 
represented shall be completely radio- 
graphed and defective welding only 
need be corrected. 

(c) Repair welding shall be per- 
formed using a qualified procedure and 
in a manner acceptable to the inspector. 
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The rewelded joint, or the weld re- 
paired areas shall be spot radiographi- 


cally examined at location in 
accordance with the foregoing require- 
ments of UW-52 


one 


Delete present Pars. (e), (f), and g 


Par. UW-10 

Pressure vessels and pressure-vessel 
parts shall be stress-relieved as prescribed 
in Par. UW-40 when stress-relief is re- 
quired in the applicable part of Subsec- 
tion ( 


Revise to read 


Par. UW-11 Revise to read as follows: 

UW-11 Radiographic Examination 
(a) Full Radiography Double welded 
butt joints or their equivalent shall be 
examined radiographically for their full 
length in the manner prescribed in Par. 
UW-51 under any of the following condi- 
tions 


(1) The joints are in vessels used 
to contain lethal substances (See Par 
UW-2(a). 

(2) The plate or vessel wall thick- 


ness at the welded joint exceeds 1'/2 in., 
or the lesser thicknesses prescribed in 
Pars. UCS-57, UHA-33, UCL-35 or UCL- 
36 for the materials covered therein. 

(3) The joints are in unfired steam 
boilers, the design pressure of which ex- 
ceeds 50 psi (see Par. U-1(e)(2 

(4) Butt-welds of inserted type 
nozzles as shown in Figs. UW-16.1 (Q-1 
or (Q2) join the flange or saddle to the 
vessel or vessel section that is required 
to be radiographed or the joint efficiency 
in (6) is used 


Norg: Nozzle and manhole attachment 
welds which are not of the double welded 
‘butt-type need not be radiographed. 


(5) The joints are in 
sumps, etc. in vessel or vessel section 
that is required to be radiographed or the 
joint efficiency in (6) is used, except that 
circumferential welded butt joints of 
nozzles and sumps not exceeding 10 in 
nominal pipe size or 1!/s in. wall thick- 
ness need not be radiographed. 


nozzles, 


Nore: This provision applies to the fab- 
rication and not to the method of attachment 
to the vessel, which is provided for in (4 


(6) All longitudinal and circum- 
ferential joints in a vessel or vessel sec- 
tion where the design of the vessel or 
vessel section is based on the use of the 
joint efficiency permitted by Par. UW- 
12(b); including in the case of a radio- 
graphed vessel section the circumferential 
butt welds joining it to adjacent non- 
radiographed shell sections or heads, 
except for the case of a joint between a 
shell and a head having a design thick 
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ness less than that of the radiographed 
shell section (unless required by Par 
UW-11(a)(2)). 

(b) Spot Radiography All longitu- 
dinal and circumferential double-welded 
butt joints which are not required to be 
fully radiographed by (a) shall be exam- 
ined by spot-radiographing in accordance 
with Par. UW-52, except when any of 
the following conditions apply. 

(1) The design complies with the 
requirements of Par. UW-12(d). 

Nore: Fillet and/or corner welds per- 
mitted by other paragraphs such as for nozzle 
and manhole attachments, welded stays, flat 
heads, etc. need not be spot radiographed. 


(2) The vessel or vessel part is de- 
signed for external pressure only. 

(3) A vessel having only circum- 
ferential joints between seamless sections 
‘shell or heads) which sections are de- 
signed using 80 per cent of the allowable 
stress value prescribed for the material 
in Subsection C. 

Par. UW-12 Revise to read as follows: 

UW-12 Joint Efficiencies (a) Table 
UW-12 gives the joint efficiencies E to 
be used in the formulas of this Section 
of the Code for joints completed by an arc 
or gas welding process. The joint 
efficiencies depend on the type of joint 
and on the degree of examination of the 
longitudinal and circumferential joints. 

(b) The value of E not greater than 
that given in Column (a) of Table UW-12 
shall be used in the design calculations 
for fully radiographed butt welds (see 
UW-11(a)) 

(c) The value of E not greater than 
that given in Column (b) of Table UW-12 
shall be used in the design calculations 
for butt-welded joints in vessels or parts 
of vessels that are spot-radiographically 
examined in accordance with the require- 
ments of Pars. UW-11(b) and UW-52 

(d) The value of E not greater than 
that given in Column (c) of Table UW-12 
shall be used in the design calculations 
for joints in vessels that are neither fully 
radiographed nor spot-radiographically 
examined provided the entire vessel is 
designed using values of E from Column 


Cc). 





(e) A value of E not greater than 0.80 
may be used in the formulas of this Sec- 
tion of the Code for joints completed 
by forge-welding or by any of the pres- 
sure-welding processes given in Par. 
UW-27(2) provided the welding process 
used is permitted by the rules in the ap- 
plicable Parts of Subsection C for the 
material being welded. The quality of 
such welds used in vessels or parts of 
vessels shall be proved as follows: 
Test specimens shall be representative 
of the production welding on each vessel. 
They may be removed from the shell 
itself or from a prolongation of the shell 
including the longitudinal joint, or, in 
the case of vessels not containing a 
longitudinal joint, from a test plate of 
the same material and thickness as the 
vessel and welded in accordance with the 
same procedure. One reduced-section 
tension test and two side-bend tests shall 
be made in accordance with and shall 
meet the requirements of Pars. Q-6 and 
Q-8, or QN-6 and QN-8, Section IX. 


Taste UW-12 Revise to read as shown 


Par. UW-15(b) Revised to read as 
follows: 

(b) Stress Values for Weld Metal The 
allowable stress values for groove and 
fillet welds and for shear in nozzle necks, 
in percentages of stress value for the 


vessel material, are as follows: 


PER CENT 
Nozzle-wall shear 70 
Groove-weld tension 74 
Groove-weld shear 60 
Fillet-weld shear 49 


Taste UW-15_ Delete. 


Par. UW-18(d) Delete ‘‘for stress- 
relieved welds and 50 per cent for welds 
hat are not stress-relieved."’ 


Par. UCS-25 Change reference to 
‘Par. UW-52(b)”’ to ‘‘Table UW-12 Col- 
umn C."’ 


Par. UCS-56(g) Delete this para- 
graph. 

Par. UHA-32(e) Delete this para- 
graph. 


SPECIFICATIONS TO BE ADDED TO TABLE Q-11.1 


Material Psi Min 
Spec. Tensile 

P-Numser 1 
SA-414 Grade A 45,000 
Grade B 50,000 
Grade C 55,000 

P-NumBgErR 4 
SA-410 60,000 
SA-333 Grade 4 60,000 
SA-350 Grade LF4 60,000 


Type of Material 


Carbon Steel Sheet 
Carbon Steel Sheet 
Carbon Steel Sheet 


8/4Cr, '/xCu, 3/,Ni, '/sAl Alloy Pl. 
(3/4Cr, '/eCu, °/4Ni, '/4Al Alloy Pipe) 
3/,Cr, 1/2Cu, 3/,Ni, '/4Al Alloy Forging) 
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Fic. UA-48 Add the following note 

Fillet radius r to be at least 0.25 gi, 
but not less than */;,in. Raised, tongue- 
groove, male and female, and ring joint 
facings shall be in excess of the required 
minimum flange thickness ¢ 


Par. UA-60(0i)(1) Revise to read as 
follows 

(1) Welded Joint The efficiency of 
a welded joint is expressed as a numerical 
decimal) quantity and is used in the 
design of the joint as a multiplier of the 


appropriate allowable stress value taken 
from the applicable table in Subsection C 
Par. UA-280 Revise as follows 


Example 1 In Line 8, 
stress-relieved"’ to “‘spot-examined.”’ 


change ‘‘not 


Under ‘‘Unit stresses,’’ first and second 
expressions, change to read 

Shear in fillet weld = 0.49 X 13,750 = 
6,730 psi 

Tension in groove 
13,750 = 10,180 psi 

Under “Strength of connection ele- 
ments,’’ change A and C to read 


SPECIFICATIONS TO BE ADDED TO TABLE QN-11.1 


Material Specification Product 


Rae , 
P-Numser 21 weld 0.74 X 
SB-209, 


SB-209 


Sheet, Plate, Tube 

Sheet, Plate, Bar, 
Rod 

Sheet, Plate, Tube, 
Bar, Forging 

Sheet, Plate, Tube 

Sheet, Plate, Tube 


SB-210, SB-235 Alloy 996A (99.6 min. Al 


Alloy 990A (99.0 min. Al 
SB-209, SB-210, SB-235, Alloy MIA (1.2 Mn 
SB-241 
SB-209, 
SB-209 


P-NumBer 22 
SB-209 
SB-209 


A Fillet weld in shear = 
1.57 X 5.5 X 0.375 X 6,730 = 
C Groove weld in tension = 
1.57 X 5.5 X 0.375 X 10,180 = 33,000 Ib 
In the 2nd line below C, 
**74,150"" to **74,800."” 


the 3rd line below C, 
**53,850."" 


Example 2 In 


“not stress-relieved’’ to 


SB-210, SB-235 Alloy Clad MIA (1.2 Mn 


Alloy GIA (1.2 Mg 21,800 Ib 


Sheet, Plate, Tube 


Alloy MG11A (1.2Mn-1.0Mg 
Sheet, Plate 


Alloy Clad MG11A (1.2Mn-1.0Mg 
SB-209 Alloy GR20A (2.5Mg-0.25Cr> Sheet, Plate, Tube 
SB-209, SB-221, Alloy GR40A (3.5Mg-0.25Cr Sheet, Plate, Tube 
SB-235 
SB-209 Alloy GM 40A (4.0Mg-0.5Mn-0.15Cr> Sheet, Plate 7 In ae 

F . 51,650" to 


P-Numser 23 
SB-209, 
SB-221, 
SB-308 
SB-209 
SB-210, 


P-NumpBer 24 


SB-209 
SB-209 


change 


change 


the fourth sentence, 


Sheet, Plate, Bar, 


1.0Mg-0.6Si-0.25Cr 
Tube, Forging 


SB-211, 
SB-241, 


Alloy GSLLA 

change “spot- 
examined.”’ 

Sheet, Plate 


Alloy Clad GS11A (1.0Mg-0.6Si-0.25Cr 
Tube 


Alloy GS10A (0.7Mg-0.4Si Under “‘Unit stresses,’’ Ist and 2nd ex- 


SB-241 
pressions, change to read 


Shear in fillet weld = 0.49 & 14,350 = 


7,030 psi 


Sheet, Plate 


Alloy GM41A (4.5Mg-0.8Mn-0.15Cr 
Sheet, Plate 


Alloy GM51A (5.1Mg-0.8Mn-0.10Cr 


TABLE UW-12 MAXIMUM ALLOWABLE JOINT EFFICIENCIES FOR ARC AND GAS WELDED JOINTS 


Degree of Examination 


(a) (b) (c) 
Fully Spot Not Spot 
. E ‘ ai 


Type of Joint 
Radiographed' E 


Description 


a? 





Thickness Limitations 


Butt joints as attained by double-welding 1.00 0.70 
or by other means which will obtain the 
same quality of deposited weld metal on 
the inside cannes weld surfaces to agree 
with the requirements of Par. UW-35 
Welds using metal backing strips which 
remain in place are excluded. 

Single-welded butt joint with backing None 
strip other than those included under (1 


Circumferential joints only, not over 5/s in. 


Single-welded butt joint without use of 
thick and not over 24 in. outside diameter. 


backing strip 


Longitudinal joints not over 3/s in thick. 


Double full-fillet lap joint 
Circumferential joints‘ not over 5/s in. thick. 


Circumferential joints‘ for attachment of 
heads not over 24 in. outside diameter to 
shells not over '/s in. thick. 


Single full-fillet lap joints with plug welds 


For the attachment of heads convex to pres- 
sure to shells not over °/s in. required thick- 
ness, only with use of fillet weld on inside of 
shell; or for attachment of heads having pres- 
sure on either side, to shells not over 24 in 
inside diameter and not over '/, in. required 
thickness with fillet weld on outside of head 
flange only. 


Single full-fillet lap joints without 
plug welds 


! See Pars. UW-12(b) and UW-51 

2 See Pars. UW-12(c) and UW-52. 

3 See Par. UW-12(d). 

* Joints attaching hemispherical heads to shells are excluded. 
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TABLE P-6 MAXIMUM ALLOWABLE WORKING STRESSES FOR NONFERROUS MATERIALS IN POUNDS PER SQUARE INCH 


Material 
and 
Specification 
Number 


Grade, 
Type or 
Name 


COPPER 
Bars 
SB-12 


Pipe or Tube 
SB-13 
SB-42 
SB-42 
SB-42 
SB-75 
SB-75 
SB-75 
Bar, Rod, or Shapes 
SB-11 


COPPER ALLOYS 
Castings 
SB-61 
SB-62 


Pipes or Tubes 
SB-43 
SB-111 
SB-111 
SB-111 
SB-111 
SB-111 


Red Brass 
Muntz 

Admiralty 
Copper-Ni, 70-30 
Copper-Ni, 80-20 
Copper-Ni, 90-10 


Plate or Sheet 
SB-171 
SB-171 
SB-171 
SB-171 


Alum. Bronze 
Naval Brass 
Muntz 
Admiralty 


Condition 


Annealed 


Annealed 
Annealed 
Light Drawn 
Hard Drawn 
Annealed 
Light Drawn 
Hard Drawn 


Annealed 


Annealed 
Annealed 
Annealed 
Annealed 
Annealed 
Annealed 


Annealed 
Annealed 
Annealed 
Annealed 
2.5 1n 


For Metal Temperature Not Exceeding Deg F 


Spec. Subzero 
Min. to 


Tens 150 300 


Notes 


30000 6700 


6000 
6000 
9000 
11300 
6000 
9000 
11300 


5800 
5800 
8300 
10500 
5800 
8300 
10500 


30000 
30000 
36000 
45000 
30000 
36000 
45000 


NMNM Nm Tp 


30000 6700 6300 


6800 
5500 


6500 
5000 


6800 
6000 


34000 
30000 


8000 
10500 
10000 
10800 
10300 

9300 


8000 
11200 
10000 
11000 
10400 

9500 


40000 
50000 
45000 
52000 
45000 
40000 


8000 
12500 
10000 
11600 
10600 
10000 


NMMNM NM PD 


18000 
10500 
10500 
10000 


19500 
11200 
11200 
10000 


90000 
50000 
50000 
45000 


22500 
12500 
12500 
10000 


and 


Under 


SB-171 Copper-Ni, 70-3 


Annealed 
Over 2 


§0000 12200 11600 


5 in 


to 5 in 


SB-171 Copper-Ni, 70-3 


Tension in groove weld = 0.74 * 
14,350 = 10,620 psi 
Under “Strength of connection ele 
ments,’ change A, C, and D to read 
A Inner fillet weld in shear = 
1.$7 X 12.75 X 0.375 X 7,030 = 
52,800 Ib 
C Groove weld in tension = 
1.57 X 12.75 X 0.74 X 10,620 = 
158,000 Ib 
D Outer fillet weld in shear = 
1.57 X 18.75 X 0.312 X 7,030 = 
64,500 Ib 
In (1), change 157,200 to 161,100 
In (2), change 200,200 to 210,800 
In (3), change 211,300 to 222,500 
In the last sentence, change 60,600 to 
64,500 
Example 3 After the 13th line, add: 
‘The weld sizes used are satisfactory.” 
Under ‘‘Area of reinforcement 
vided’’ change A, and A, to read: 
A; = 11.75 (0.85 X 0.75 — 0.528) = 
1.29 
A, = 2 X 3.0 X 0.50 = 3.00 


pro- 


MECHANICAL 


Annealed 


ENGINEERING 


45000 10800 10200 


Change Total from 6.42 to 6.20 
Under ‘‘Load to be carried by welds’’ 
change W to read 


W = (6.20 — 1.29) 14,350 = 
Change A, C, and D to read 


70,500 Ib 


A Inner fillet weld in shear = 
1.57 X 12.75 & 0.50 & 7,030 = 70,300 Ib 


C Groove weld in tension = 
1.57 X 12.75 X 0.74 X 10,620 = 
158,000 Ib 


D Outer fillet weld in shear = 
1.57 X 18.75 X 0.437 X& 7,030 = $0,500 Ib 


In (1), change 180,400 to 187,100 

In (2), change 216,800 to 228,300 

In (3), change 235,500 to 248,500 

In the last line, change 76,800 to 
70,500 

Example4 Delete ‘‘stress-relieved and”’ 
in the fifth sentence of the first paragraph 


Example5 Delete ‘‘stress-relieved and"’ 
in the sixth sentence of the first para- 


graph 


350 


6000 
4500 


6000 
7500 
8000 
10600 
10100 
9000 


16500 
7500 
7500 
8000 


11000 


9700 


400* 450 500 550 600 700 


5500 
3500 


3000 2000 
2000 
5000 

10300 
9900 
8700 


3000 
10100 
9600 
8300 


9800 
8900 
6700 


9900 
9300 
7500 


15000 12000 10500 
2000 
2000 


5000 


13500 
3000 


10800 10600 10400 10200 10000 


9500 9400 9300 9200 9100 


Under “‘Wall thickness required” 
change the second equation to read: 


500 < 7:5 
1.00 — 0.6 XK 500 


= 0.279 in 


Nozzl2 t-n, = goes 
14,750 X 


Before “‘Area of reinforcement re- 
quired"’ add: “‘The weld sizes used are 
satisfactory.”’ 

Under 
vided”’ change second line to read 

Az = 2 X 2.75 (0.50 — 0.279) = 1.22 

Change Total from 27.79 to 23.88 


Fic. UA-280.2 Change arrow for B 


“Area of reinforcement pro- 


Fic. UA-280.3 Change thickness of re- 
inforcing plate from 0.61 in. to '/» in 
Change arrow for B 


Welding Qualifications, 1956 

Taste Q-11.1 Add the accompanying 
specifications 

Taste QN-11.1 Add the accompanying 
specifications. Delete reference to Speci- 
fications SB-178, SB-273 and SB-274 for 
P-Numbers 21, 22 and 23 
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ES. NEWMAN 
News Editor 


Building Fund Grows... 


BUT RETURNS ARE SLOW 


New milestones in the ASME Member 
Gifts Campaign to raise funds for the 
United Engineering Center were passed 
during the month of August. 

By September 1, for the first time, 
more than half of the Society's 86 Sec- 
tions had reported returns in their local 
campaigns. Five new Sections joined 
the ranks of those who reached more 
than ten per cent of quota as Erie Section 
reported 23 per cent, Mid-Hudson 14.8 
per cent, Minnesota 14.6 per cent, Balti- 
more 12.8 per cent, and Utah 11.5 per 
cent. 


Three Sections followed up their 
early leads with further substantial 
progress. Canton-Alliance-Massillon 


tripled its previous returns to reach a 
total of 62.7 per cent of quota and West 
Virginia moved from 37 per cent to 55 
per cent during August. In the same 
period, Nebraska jumped from 21 per 
cent to nearly 43 per cent. 

Other Sections which had achieved 
more than ten per cent of quota by 
September 1, including those reporting 


earlier, were: Atlanta 86.9; Central 
Iowa 10.9; Kansas City 12.2; Metro- 
politan 11.2; New Haven 12.2; and 


Schenectady 68.1. 
Counterbalancing these signs of prog- 


ress from dedicated Section organi- 
zations, however, were more somber 
notes. A large number of Sections 


hampered by late starts and summer 
vacations had reported no returns. In 
other Sections fund-raising efforts were 
just beginning. With 12 weeks remain- 
ing in the campaign, ASME had reached 
only 8.3 per cent of its over-all quota 
and, among the Founder Societies, ASME 
had dropped to last place (see graph). 





AS MECHANICAL ENGINEERING goes 
to press, it was learned that ASME 
had reached 10.5 per cent of its 
quota with 10 weeks remaining. 
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Despite these indications of a late 
start, however, the committee expressed 
confidence in Section leaders and faith 
in the willingness and ability of the 
membership-at-large to make the long- 
range campaign a success. 

Meanwhile, other fund-raising efforts 





This photograph, 
which appeared 
in hundreds of 
newspapers re- 
cently as world 
interest focused 
on New York’s 
United Nations 
Headquarters, 
clearly shows the 
strategic location 
of the United 
Engineering Cen- 
ter site 





continued as total subscriptions reached 
nearly $4 million, including industry 


gifts. It has been announced that an 
additional $2 million is available from 
present resources. This leaves slightly 
over $4 million to be raised toward the 
total goal of $10 million. 


Results of Member Gifts Campaign conducted by 
five Founder Societies, in terms of per cent of quota 
reached by Sept. 1, 1958 
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Engineering Comes of Age 


BY W. F. RYAN, CHAIRMAN, ASME MEMBER GIFTS CAMPAIGN COMMITTEE 


ENGINEERING, they say, is a young 
profession, and in contrast with the 
countless centuries during which the 
practitioners of law and medicine, for 
example, have labored for recognition 
and prestige, perhaps it is 

But engineering is coming of age. 

Only 50 years ago, around the time 
the present Engineering Societies Build- 
ing was erected as a ‘home for the 
profession,’’ it would have been almost 
unthinkable that engineers themselves 
would help to finance construction. 
The profession was weak, with little 
sense of pride, and only a feeble notion of 
unity 

The planners of the present structure, 
instead, had to lean on an outside source 
of funds, a ‘‘patron’’ whose interest in 
engineering prompted him to under 


write the total cost of today’s building. 

Today the profession has grown up. 
Engineers stand erect and independent 
in their own right. From their new 
height they can see and appreciate the 
value of a suitable headquarters for 
co-ordinated engineering effort. And, 
with the new United Engineering Center 
in the offing, individual engineers are 
assuming their fair share of the financial 
burden. Every ‘member of ASME as 
well as of other societies will have an 
opportunity to participate. 

One of the attributes of a profession is 
the obligation to help those who follow 
It is hard to conceive of a more effec- 
tive way to insure the future strength 
and status of the profession. Ina single 


stroke the new Center will enormously 
augment the effectiveness of the societies 


it will house. At the same time, in its 
strategic setting opposite the United 
Nations, the Center will tower as a source 
of pride to those who built it. 

Bordering on a_ broad, parklike 
expanse near the river front it will 
stand—a showplace visible for miles. 
At this crossroads of world sight-seeing 
it cannot help but impress visitors— 
thousands of youngsters, tourists, and 
world leaders daily—with the creativity 
and strength of purpose of America's 
engineers. 

In the months ahead, by investing in 
this opportunity which has not come 
before and probably will not come again 
in our lifetime, ASME members will 
justify the faith of their predecessors, 
the confidence of their colleagues, and of 
the hope of the nation for years to come. 





Center Member Gifts Campaign. 


Alaska IS FIRSTEST WITH THE MOSTEST 


Alaska, newest of the United States, has spurted 
ahead of its older sisters in the United Engineering 
As of press time, 


Per Cent of Quotas 


REACHED BY ASME REGIONS, SEPT. 1, 1958 


Region I (New England area)........ 


3.6% 


6624 per cent of ASME’s northernmost members 
have responded to a request for funds. The fact that 
ASME members are scarce in Alaska, and 6624 per 
cent represents just two men of the three members 
carried on current records, does not seem to detract 
from this demonstration of faith in the engineering 
profession. For coupled with it are gifts of members 
in other remote spots such as Venezuela, Germany, 


Region Il (New York area)........ 

Region Ill (Mid-Atlantic area)........ 
Region IV (Southeast area).......... 
Region V (Mid-Great Lakes area)..... 
Region VI (Midwest area)........... 
Region VIl (Southwest area)......... 


Colombia, Spain, and England. 

Despite the miles that separate them from the 
United Engineering Center in New York, members 
around the world are recognizing its value to engi- 
neers everywhere. 


Region VIll (Far West area).......... 
Per Cent of Total....... 

















Founder Societies in Cincin- 
nati have joined forces to 
canvass members for United 
Engineering Center Fund. 
Left to right are: Kenneth 
H. Pettengill, AIChE; 
Cornelius Wandmacher, 
ASCE; Ernest S. Fields, 
Chairman, Sponsoring Com- 
mittee; Harry S. Progier, AIEE; 
Lester L. Bosch, ASME. 








TRITON, America’s Newest Underseas Watchdog, Can Read and Write 


{dmiral Rickover calls launching a significant event in nuclear propulsion-plant 
development and a symbol of future submersible capital ships 


More than 30,000 turned out to witness 
the launching of the Nation's eighth 
nuclear-powered submarine, Triton, Aug 
19, 1958, at the Groton (Conn.) shipyard 
of General Dynamics Corporation's Elec 
tric Boat Division on the Thames River 


Triton Firsts 


The Triton is the largest undersea craft 
ever built and the first ship in history to 
be powered by twin nuclear power plants 
Displacing 5900 tons, she is 447 ft long 
with a beam of 37 ft. Designed for 
radar picket duty, Triton is more than 
66 ft longer than any other U. S. sub 
marine, dwarfing even her atomic prede 
Nautilus and 
Pole 


submarine to 


including the 
North 


first 


cessors, 
Skate of 
fame. Triton is the 
be designed for three deck levels within 
Another first on the Triton is a 
monitors a 


recent exploits 


the hull 
40-line 
dial telephone system throughout the 


switchboard which 





ship. The Triton is 
fitted with high-power radar and sonar 
gear and will travel with high-speed 
carrier task forces. Her job will be to 
run ahead of the main fleet and serve as 
an early warning station, reporting back 
planes, sub- 


nuclear-powered 


on approaching enemy 
marines, and surface vessels 
Admiral H. G. Rickover, 
hailed as the father of atomic submarines, 
summed up in a telegram read by Frank 
president of General Dynamics, 


who was 


Pace, Jr., 
at the launching ceremonies, as follows 
I consider this to be a significant 
event in Naval history. The Triton will 
pioneer the submarine technology neces 
sary for capital ships of the future to 
operate submerged. A few years ago 
many said it was neither practical nor 
desirable to build such a large submarine 
Today, large missile-firing submarines 
are under construction in this very yard 
Triton had led the way...The significance 
of today’s launching goes beyond the 


addition of this important ship to the 
fleet 

“Ie marks 
advanced type nuclear propulsion plant 
and symbolizes the submersible capital] 


the development of an 


ship of the future 

Admiral Jerauld Wright, Commander 
in-Chief of the U. S. Atlantic Fleet and 
Supreme Allied Commander Atlantic 
since April, 1954, principal speaker, 
called the launching a ‘‘milestone’’ in 
technical accomplishments and a 
vel’ of skilled engineering design 

‘‘More than that,”’ he said, “‘she is a 
step forward in the solution of the most 


““mar 


pressing problem of the United States and 
her friends in the free world 

“The task which confronts 
our nation today is the prevention of war 
The only 
said, is 
means an ability to convince any nation 
or combination of nations that if they 


foremost 


real war,’ he 


preparedness 


preventive of 
Preparedness 


attack they will fail.’ 


Thousands watch world’s largest and most power- 
ful submarine, atomic-powered Triton, slide into 
the Thames River at Groton, Conn., Shipyard of 


General Dynamics Corporation’s Electric 
Division, Aug. 19, 1958. 


Boat 
Twin-reactored Triton, 


radar picket sub, is 447 ft long with a 5900-ton 
displacement, is fifth nuclear sub launched by 
General Dynamics. 


Controls for land-based prototype power plant 


for Triton are shown 


inside submarine hull 


section located at West Milton, N. Y., test site of 


the GE Knolls Atomic Power Laboratory. 


KAPL 


also is designing and developing the propulsion 


system to be installed aboar 


the Triton. Huge 


crane is used to complete land-based submarine 
hull section which houses prototype propulsion 


system. 








‘Triton is the eighth nuclear-powered 
submarine to be launched by the United 
States,"’ said Admiral Wright, ‘‘the 
eighth successful ‘first’ in this field; for 
no other nation, as yet, has constructed a 
successful atomic propelled ship."’ 

In describing how the Navy plans to 
use the USS Triton, he said the primary 
armament of the sub will not be the 
“torpedo of her sisters, but rather the 
instrumnets for handling radio, radar, 
and television. . .Although nuclear pro- 
pelled, will not be armed with nuclear 
weapons. She will her nuclear 
power plant to strengthen and improve 


use 


our existing atomic delivery capability 
She accompany the strike fleet, 
always well inadvance. Her high under- 
water speed and long endurance given 
her by her twin nuclear reactors, will 
enable her to remain submerged un- 
detected, and to penetrate deep into the 
sea areas adjacent to the enemy coasts 
Her ultramodern radar; a_ virtual 
‘electronic periscope,’ with a range 100 
times that of an optical periscope, will 
information to her combat 
center for and 

She will thus be a nuclear- 
brain, 
our 


will 


send down 

information 
transmission 
propelled, invisible, 

hundreds of miles in 
atomic strike fleet, always ready to guide 
and direct its atomic delivery forces and 


evaluation 


electronic 


advance of 


to defend their source.”’ 

Admiral Wright saluted the Triton as 
the ‘‘resule of much talent and endeavor 
on the part of many dedicated men,”’ 


and cited Rear Admiral Hyman G. 
Rickover, ASME George Westinghouse 
Gold Medalist of 1955, Chief of the 
Nuclear Reactors Branch, Atomic Energy 
Commission, and Assistant Chief of the 
Navy's Bureau of Ships; and Rear 
Admiral Albert G. Mumma, Chief of the 
Navy's Bureau of Ships. 

Two civilians saluted included Carle- 
ton Shugg, general manager of the Elec- 
tric Boat Division of General Dynamics, 
and Frederick E. Crever, general manager 
of General Electric’s Knolls Atomic 
Power Laboratories 

Speaking at the ceremonies Mr. Crever 
said that the twin reactor system used to 
propel the Triton is evidence that it 
is possible to couple and join nuclear 
reactors to get more reliability and 
greater power. He also pointed out that 
nuclear propulsion units are a little 
closer to mass production because of 
knowledge gained in building fuel ele- 
ments and reactors 


Triton Propulsion System 


The propulsion system for the Triton 
was designed and developed by KAPL 
at Schenectady and is the first twin- 
reactor propulsion system ever built for 
ships. Both reactors will be cooled and 
moderated by pressurized water 

New and important advance in reactor 
design for the Triton system include: 

1 Higher shaft hp developed by 


each reactor than any other submarine 
power plant. 


Science and Technology as Instruments for the 
Peaceful Development of Israel and the Middle East— 
Topic of Conference 


More than 500 leading scientists, en- 
gineers, and technicians from all parts 
of the United States will meet in New 
York City for a weekend of intensive 
discussions designed to strengthen the 
peaceful development of the Middle 
East 

The American Technion Society is 
sponsoring the second triennial Confer- 
ence on Science and Technology for the 
Peaceful Development of Israel and the 
Middle East to be held on Oct. 11 and 12, 
1958, at the Hilton-Statler Hotel, New 
York City. 

The conference will be devoted to four 
principal areas of study. These are: 
The development of energy sources; the 
conservation of soil and water; planning 
for industrial development; and planning 
for social development 

Among the outstanding scientists and 
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engineers, specialists in their respective 
fields, who will address the conference 
sessions will be: Philip Sporn, Hon. 
Mem. ASME, president of the American 
Electric Power Service Corporation, and 
recognized specialist in the peaceful uses 
of atomic energy; Joseph Weil, dean of 
the College of Engineering, University 
of Florida; W. C. Lowermilk, world- 
renowned authority on soil conservation 
and problems of erosion; Ernest Weiss- 
mann of Housing, Building, and Planning 
Division of the United Nations; V. E 
Bolis of the University of Milan, attached 
to the Middle East Division of UN; 
and Joseph Barnea of the UN Water 
Resources and Power Section. 

The American Society for Technion- 
Israel Institute of Technology, known 
also as the American Technion Society, is 
a nationwide organization composed in 


2 Lower weight per shaft hp than 
any other nuclear submarine propul- 
sion unit. 

3 Most compact core of water- 
cooled reactors used in any submarine 
launched. The Seawolf system, also 
designed by KAPL, was smaller due 
to the use of sodium as a coolauat. 

4 Use of new twisted-ribbon-type 
fuel elements offering the possibility 
of increasing heat-transfer efficiency 
over plate-type elements with a de- 
creased cost of manufacture. 

5 Use of revolutionary unit-cell 
construction. A unique arrangement 
of separate and distinct unit cells 
make up the reactor core. 

6 In-hull refueling due to unit-cell 


construction. 

7 Refueling access through small 
hatch in hull. 

8 Saving of about four weeks in 
refueling time over earlier nuclear 
submarines, thus providing the equiva- 
leat of one additional submarine in 
service per year for every 25 sub- 
marines with Triton-type reactors 
placed in service. 

9 Refueling at sea anchorage made 
possible by in-hull refueling system. 
Other nuclear submarines must be 
refueled at dockside to take advantage 
of heavier crane equipment. 

10 Mass-production methods read- 
ily applied to fuel elements and unit 
cells used in Triton. 

11 Choice of using one or two 
reactors for operation of the ship. 


Triton, the fifth nuclear submarine 
launched by Electric Boat Division of 
General Dynamics, is the 333rd sub 
marine launched by EB, which inaugu 
rated the undersea era in 1897 with the 
Holland 


the main of scientists, engineers, tech- 
nicians, and industrialists 

The principal objective of the Society 
is to foster and advance the only engi- 
neering university in Isracl—the Tech- 
nion-Israel Institute of Technology, lo- 
cated in Haifa, and seeks to widen the 
“technological approach"’ in Israel's 
efforts to achieve economic independence. 

The Technion is nonsectarian and has a 
number of Arab students and faculty mem- 
bers. The only qualifications that are 
considered for admission—both for stu- 
dents and faculty—are those of ability 
and academic background 

The American Technion Society be- 
lieves that the dissemination of scien- 
tific knowledge among all the peoples of 
the Middle East, and the free inter- 
change of technological know-how by 
Jew and Arab, will strengthen chances for 
peace and progress in that crucial part of 
the world 

The real value of this conference lies 
in the fact that it offers an opportunity 
for science and technology to be used as 
instruments for peace and tranquility in 
the Middle East. 
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Section M—Engineering Program for AAAS 125th Annual Meeting, Washington, D. C., 
to Study World-Wide Measurement Systems 


Two-day meeting to hear discussions by authorities on unit systems and practices 
seeking greater interchange of knowledge to aid commerce and industry 


Durine the 125th annual meeting of 
the American Association for the Ad- 
vancement of Science to be held in Wash- 
ington, D. C., Dec. 26-31, 1958, Section 
M-—Engineering will present a program 
based on the theme, “‘The National and 
International Aspects of Systems of Units 
in Co-ordinated Disciplines of Science 
and Technology," at the Hotel Statler, 
December 29-30 

Chairman C. F. Kayan, Mem. ASME, 
recently announced details of the Section 
M program. The primary purpose of the 
program will be to focus attention on the 
growing international problems created 
by widespread use of different systems of 
units, and their relation to the U. S. sys- 
tem and operations. The program is 
being planned to clarify the existing con- 
fusion of identification and to inform 
engineers and scientists of the conversion 
difficulties and prob!ems in international 
communications and commerce 







MEETINGS 
OF OTHER 
SOCIETIES 







Oct. 15-25 


International Textile Machinery and Acces- 
sories Exhibition, Manchester, England 

Oct. 16-17 
Illinois Institute of Technology and Armour 
Research Foundation, annual conference on 
industrial hydraulics, Hotel Sherman, Chicago, 
lil. 

Oct. 20-21 
Instrument Society of America, national 
rubber and plastics instrumentation sym- 
posium, Akron, Ohio 

Oct. 21 

American Society of Safety Engineers, annua! 
meeting, Conrad Hilton Hotel, Chicago, III. 

Oct. 21-23 
Engineering Industries Association, regional 
display, London, England 

Oct. 22-Nov. 1 

International Motor Show, London, England 


Oct. 23-25 


National Society of Professional Engineers, 
fall meeting, St. Francis Hotel, San Francisco, 
Calif. 
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Subjects to be covered include: (4 
English versus Metric Units and (4) 
Absolute versus Gravitational (technical 
systems); (c) review of the MKSA Sys- 
tem (meter, kilogram-mass, second, and 
ampere) and the Absolute System 

Authorities will present viewpoints 
from home and abroad on the unit sys- 
tems and practices, including problems of 
standardization and the decimalization 
within the English system. Considera- 
tion of unification and simplification also 
will include common usage, civilian 
versus military aspects, and industrial 
production versus analytical design. 

On Monday, December 29, American 
methods will be discussed by representa- 
tives of the National Bureau of Standards 
in a session on “‘The Problem: National 
and International Status of Systems.” 
Leaders from organizations who repre- 
sent both the United States and major 
European countries will analyze their 


Oct. 23-25 
Rocket Technology and Astronautics, inter- 
national meeting, Essen, Germany 

Oct. 26-31 


American Institute of Electrical Engineers, 
fall general meeting, Penn-Sheraton Hotel, 
Pittsburgh, Pa. 


Oct. 27-31 


American Society for Metals, national metal 
congress and exposition, Statler-Hilton Hotel, 
Cleveland, Ohio 


Oct. 30-31 


Society for the Advancement of Management, 
fall conference, Statler-Hilton Horel, New 
York, N. Y. 


Nov. 10-12 


American Petroleum Institute, annual meeting, 
Conrad Hilton Hotel, Chicago, Ill. 


Nov. 10-13 


Flight Safety Foundation, annual international 
air safety seminar, Atlantic City, N. J. 


Nov. 12-14 
Society for Experimental Stress Analysis, 
annual meeting, Sheraton-Ten-Eyck Hotel, 
Albany, N. Y. 


Nov. 12-15 
Society of Naval Architects and Marine 
Engineers, annual meeting, Waldorf-Astoria 
Hotel, New York, N. Y. 
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present methods during this session 

Session two, on Monday and continu- 
ing on Tuesday, will be devoted to com- 
parison of different systems in various 
major industrial fields. Subsections will 
include technology, industry and defense, 
and commerce and trade. This portion 
of the program will present case histories 
of utilization of systems of measurement, 
including methods of conversion used in 
industry to meet industry's requirements, 
both national and international 

The third session on possible methods 
for unification and simplification will con- 
sider papers from Sweden, Germany, and 
several other foreign countries indicating 
methods now in use and which might be 
applicable in simplifying the complex 
systems of measurement. 

The detailed program may be obtained 
by writing to: Secretary, Section M— 
Engineering, c/o Engineers Joint Coun- 
cil, 29 West 39th St., N. Y. 18, N. Y 


Nov. 16-21 
American Documentation Institute, National 
Academy of Sciences-National Research 
Council, and the National Science Foundation, 
International conference on _ scientific in- 


formation, Washington, D. C. 


(For ASME Coming Events, see page 141.) 







1. MECH. & 
MEETINGS 






Oct. 28 


Symposium on Aluminum Pressure Vessels, 
I. Mech. E., London, England 


p> Note: The foregoing calendar of The Insti 
tution of Mechanical Engineers (Great Brit- 
ain) meetings is published as a service to mem- 
bers of ASME. Further information relating 
to complete programs and available papers 
may be obtained from The Institution of 
Mechanical Engineers, 1 Birdcage Walk, West- 
minister, London, S. W. 1, England. Prelimi- 
nary programs also are published in The 
Chartered Mechanical Engineer (1.Mech.E.) 
which is on file in the Engineering Societies 
Library, 29 West 39th Street, New York 18, 
N. Y., and other libraries throughout the 
United States and Canada. 
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NMotes 
Society Axx« 


and 


tivities 


Events 


on 


E.S. NEWMAN 
News Editor 


MONDAY, DECEMBER 1 


12:15 p.m. 
President's Luncheon 
Presentation of 
Worcester Reed War 
ner Medal 
Melville Prize Medal 
Blackall Machine 
Tool Award 
Speaker: J. N. Landis, 
ASME President 


4:45 p.m. 
Business Meeting 
8:00 p.m. 


Social Get Together 


TUESDAY, DECEMBER 2 
9:15 a.m. 


New York International 
Airport Tour 


12:15 p.m. 

Fuels Luncheon 

Presider: J. G. McCabe, 
Combustion Publish- 
ing Co.,N. Y 

Presentation of 
ASME George West- 

inghouse Gold 

Medal 

Prime Mover 
mittee Award 

Philip Sporn, 
president, American 
Electric Power Co., 
New York, N. Y 

12:15 p.m. 

Metals 
Luncheon 


Com- 


Speaker: 


Engineering 
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THE ASME NEWS 


“New Frontiers in Engineering— 
Key to Mankind’s Progress’ —Theme of 1958 ASME Annual Meeting 


Statler-Hilton and Sheraton-McAlpin Holels, New York City, 
lo be focal points for biggest technical meeting of the year 


Feature Events of the 1958 Annual Meeting 


12:15 p.m. 

Machine Design Lunch 

and Thurston 
Lecture 

Lecturer 
Beyer, 
mechanical engineer 
ing at the Technical 
University in Mu- 
nich. Asa specialist 
in kinematics he has 
written im- 
portant books on the 

entries in 


eon 


Rudolph A 


professor of 


several 


subject; 

various encyclo- 

pedias, more than 80 

articles, numer- 

other _ publica- 
tions. Consultant in 
applied mechanics 

1:00 p.m. 

Public Service Company 
of New Jersey Tour 

4:00 p.m. 

Tea Dance 

6:00 p.m. 

Applied Mechanics Din 
ner 

Toastmaster: W. Ram- 
berg, chairman, 
ASME Applied Me- 
chanics Division; 
Chief, Mechanics 
Division, Washing- 
ton, D.C. 

Presentation of three 
Timoshenko Medals 

Responses by Recipi- 
ents of Timoshenko 
Medal 


and 


ous 
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7:00 p.m. 

Petroleum Dinner 

Presider: H. H. Mere- 
dith, Jr., chairman, 
ASME Petroleum 
Division; Division 
Engineer, Humble Oil 
& Refining Co., 
Tvler, Texas 

Speaker: £.V 
ree, president, 
Research & Engineer- 
ing Co., Linden, 
N. J.; president and 
chairman, Fifth 
World Petroleum 
Congress, Inc.; 
chairman, Permanent 
Council of the World 
Petroleum Congress. 


Marph- 


Esso 


WEDNESDAY, DECEMBER 3 
12:15 p.m. 
Heat Transfer Luncheon 


A. Jobn- 
Cali- 


Speaker: H 
son, Univ. of 
fornia 

Subject: Heat-Transfer 
Research in the Far 
East and Europe 

12:15 p.m. 

Management Luncheon 
and Towne Lecture 

Lecturer: Walter :E. 
Boveri, Brown Boveri 
Co., Ltd., Baden, 
Switzerland 

2:30 p.m. 

Tour of the Engineering 

Building 


Societies 


and New United 
Engineering site 

6:30 p.m. 

Hydraulic Old Timer's 
Stag Dinner 

Presider: G. Dugan 
Johnson, chief hy- 
draulic engineer, S. 
Morgan Smith Co., 
York, Pa. 

Speaker: 
Riester, 
manager, machinery 
department, Carrier 
Corp., Syracuse, 
mY. 


Robert A. 


assistant 


THURSDAY, DECEMBER 4 


9:30 a.m. 

Visit aboard the SS 
Independence of Ameri- 
can Export Line 

12:15 p.m. 

Members and Students 
Luncheon and Roy V. 
Wright Lecture 

Presentation of 
Richards Memorial 

Award 
Pi Tau Sigma Gold 
Medal Award 
Old Guard Prize 
Charles T. 
Award 
Undergraduate 
dent Award 

Lecturer: J. W. Barker, 
past-president, 
ASME; president and 


Main 


Stu- 


OCTOBER 


of the 
Research 


York, 


chairman 
board, 
Corp., New 
N. Y. 

Subject: Why Should 
Engineers Vote? 

2:30 p.m. 

Jacob Ruppert Brewing 
Co. Tour 

6:00 p.m. 

Social Hour 

7:00 p.m. 

Banquet 

Presentation of 
ASME Medal 
Honorary Member- 

ship (4) 

Guggenheim Meda] 

Speaker: J. H. Fur- 
bay, director, World 
Wide Educational 
Program, Trans 
World Airlines, Inc., 
New York, N. Y. 

Subject: Global Human 
Relations 
FRIDAY, DECEMBER 5 

12:15 p.m. 

Wood Industries Lunch 
con 

Speaker: E.C. Warrick, 
Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Subject: Reaction to 
American Wood- 
working Machinery 
at Brussell’s World 
Fair 

12:15 p.m. 

Textile 
Luncheon 
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TECHNICAL PROGRAM 


APPLIED MECHANICS 
la MONDAY, DECEMBER 1 9:30 a.m. 
The Nonlinear Bending of Thin Rods, a & f P. 
Mitchell, Cornell Univ. (Paper No. 58—A-5 
Buckling of Struts of Variable Bending Siena? 
by M. M. Abbassi, University of Alexandria 
Alexandria, Egypt (Paper No. 58—A-39) 
Direct Determination of Stresses in Plane Elas- 
ticity Problems Based on the Properties of Iso- 
statics, by P. S. Theocaris, Ilinois Inst. of Tech 
(Paper No. 58-—A-43) 
The Wedge Under a Concentrated Couple: A 
Paradox in Two-Dimensional Theory of Elas- 
ticity,? by BE. Sternberg, Brown Univ., and T 
Koiter, Technische Hogeschool, Delft, Holland 
(Paper No. 58—A-15) 
Stresses in a Stretched Slab Having a Spherical 
Cavity,? by Chih-Bing Ling, Aeronautical Re 
search Lab., Taichung, Taiwan (Formosa) (Paper 
No. 58—A 45) 
The End Problem of Cylinders, by Gabriel Horvay 
andJ.A Mirada, Gen. Elec. Co. (Paper No. 58— 
A-24) 
The Stresses in a Thick Cylinder Having A 
Square Hole Under Concentrated Loading,’ by 
M. Seika, Tohoku Univ., Sendai, Japan (Paper 
No. 58—A-22) 
A Theorem of Maximum Strain Energy,* by E. H 
Brown, Imperial College of Sci. & Tech., London, 
England (Paper No. 58—A-40) 


Ib MONDAY, DECEMBER 1 9:30 a.m. 


Jointly with Plastic Flow of Metals, Metals Engi- 
neering, Lubrication, and Production Engineering 


See Plastic Flow of Metals 


Ni@=6 MONDAY, DECEMBER 1 = 2:30 p.m. 


Axially Symmetric Buckling of Shallow Spherical 
Shells Under External Pressure, by E Reiss 
NYU (Paper No. 58—A-14) 

On Influence Coefficients and Nonlinearity for 
Thin Shells of ——— by E. Reissner, 
M.1.T. (Paper No. 58—A-33) 

The Strain Energy Expression for Thin Elastic 
Shelis,? by J. H. Haywood and L. B. Wilson, 
Naval Construction Research Establishment, 
Dunfermline, Fife, Scotland (Paper No. 58 
A-25) 

A Fresh Test of the Epstein Equations for Cylin- 
ders,? by E. H. Kennard, David Taylor Model 
Basin (Paper No. 58 8 

Post-Buckli Behavior of Rectangular Plates 
With Small Initial Curvature Loaded in Edge 
Compression,? by N. Yamaki, Tohoku Univ 
Sendai, Japan (Paper No. 58—A-59) 

Stresses and Defiections in an Elastically Re- 
strained Circular Plate Under Uniform Normal 
Loading Over a Segment,? by W. A. Bassali and 
M. Nassif, Univ. of Alexandria, Alexandria, 
Egypt (Paper No. 58—A-27) 

Transverse Flexure of a Thin Plate Containing 
Two Circular Holes,? by O. Tamate, Tohoku 
Univ., Sendai, Japan (Paper No. 58-—~A-35) 
Analysis of a Compression Test of a Model of a 
Granular Medium, by C. W. Thurston and H 
Deresiewics, Columbia Univ. (Paper No. 58— 
A-48) 

A Differential Stress-Strain Relation for the Hex- 
agonal! Close-Packed Array of Elastic Spheres, by 
Jacques Duffy, Brown Univ. (Paper No. 58— 
A-53) 


2? Not presented orally. 


Mlb = =MONDAY, DECEMBER 1 
Jointly with Hydraulic 
See Hydraulic lla 


2:30 p.m. 


Colloquium: 
Methods for 


9:30 a.m. 


Impedance 
Problems— 


TUESDAY, DECEMBER 2 


Mechanical 
Vibration 
Part 1 

Introduction to Mechanical Impedance Methods 

for Vibration Problems,' by Roberti Plunkett 

Gen. Elec. Co 

Impedance and Mobility Analysis of Lumped 

Parameter Systems,' by S. H. Crandall, M.1.T 

Impedance Analysis of Distributed Mechanical 

Systems,' by D. V. Wright, Westinghouse Re 

search Labs 


Four-Pole Parameters in Vibration Analysis,' by 
C. T. Molloy, Lockheed Aircraft Corp 


Methods for the Measurement of Mechanical 
Impedance,' by G Coleman, U. S. Naval 
Electronics Lab 


Hib = TUESDAY, DECEMBER 2. 9:30 a.m. 


Jointly with Production Engineering and Machine 
Design 


See Production Engineering I! 


iv 
Colloquium: 
Methods for 


2:30 p.m 
Impedance 


Problems— 


TUESDAY, DECEMBER 2 


Mechanical 
Vibration 
Part 2 


Dynamic Behavior of Foundation-Like Struc- 
tures,' by V. H. Neubert and W. H. Ezell, Gen 
Dynamics Corp 

Measurements of Foundation Impedance,' by 
D. F. Muster, Gen. Elec. Co. 

The Significance of Impedance in Shock and 
Vibration,' by R. E. Blake, Lockheed Missile Sys 
tems Div. and R. O. Belsheim, U. S. Naval Re 
search Lab 

Vibration Isolation of Nonrigid Bodies,’ by R. D 
Cavanaugh and J. E. Rusicka, Barry Controls 
Inc. 

Impedance of Some Disordered Systems,' by 
J. L. Bogdanof and P. F. Chenea, Purdue Univ 
Impedance Concepts Applied to Systems Excited 
by Random Oscillatory Forces,' by M. Strasberg 
David Taylor Model Basin 


VV =s- WEDNESDAY, DECEMBER 3. 9::300.m. 


An Experimental Surface-Wave Method for Re- 
cording Force-Time Curves in Elastic Impacts,? 
by J. N. Goodier, Stanford Univ., W. E. Jahsman 
Lockheed Missile Systems Div., and E. A. Ripper- 
ger, Univ. of Texas (Paper No. 58—-A-51) 

The Effect of Product of Inertia Coupling on the 
Natural Frequencies of a Rigid Body on Resilient 
Supports,? by C. E. Crede, Calif. Inst. of Tech 
(Paper No 58—A-9) 

Natural Forcing Functions in Nonlinear Systems, 
by 7. J. Harvey, Lockheed Missile Systems Div 
(Paper No. 58-—-A-6) 

Forced Torsional Vibration of Systems With 
Distributed Mass and Internal and External 
Damping,’ by K. E. Bisshopp, Rensselaer Poly 
Inst. (Paper No. 58-—-A-8) 

Normal Vibrations of a Uniform Plate Carrying 
Any Number of Finite Masses, by W. F. Stokey 


1 Paper not available—-see box on page 117. 








Registration Schedule 


Sunday, November 30, 2:00 p.m. to 5:00 p.m. 
Monday, December 1, 8:00 a.m. to 5:00 p.m. 
Tuesday, December 2, 8:00 a.m. to 8:00 p.m. 
Wednesday, December 3, 8:00 a.m. to 8:00 p.m. 
Thursday, December 4, 8:00 a.m. to 3:00 p.m. 
Friday, December 5, 8:00 a.m. to 3:00 p.m. 
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Zorow ~ Inst. of Tech 


58 —A-28 


and ( F Carnegie 
(Paper No 
Transients in Simple Undamped Oscillators 
Under Inertial Disturbances,’ by Dornig, 
Poly. Inst. of Milan, Milan, Italy (Paper No. 58 
A-58) 

On the Natural Modes and Their Stability in Non- 
linear Two-Degree-of-Freedom Systems, by 
R. M. Rosenberg and C. P. Atkinson, Univ. of 
Calif. (Paper No. 58—A-57) 


VI WEDNESDAY, DECEMBER3 =. 2:30 p.m. 


On io Bearings of Finite Length With Varia- 
ble Viscosity, by L Tao, Ulinois Inst. of Tech 
(Paper No. 58—A-75) 

The Effect of Turbulence on Slider-Bearing 
Lubrication, by Ye Tsang Chou, U. S. Steel Corp 
and E. Saibel Rensselaer Poly. Inst. (Paper No 
58 A-30) 

Transient Film Condensation, by E. M rou 
and R. Siegel, NACA, Lewis Flight Propulsion 
Lab. (Paper No. 58-—A-13) 

Analysis of the Thermoelectric Effects by Meth- 
ods of Irreversible Thermodynamics, by G. N 
Hatsopoulos and J. H. Keenan, M.1.T. (Paper No 
58—A-1) 

The Effect of a Nonisothermal Free Stream on 
Boundary-Layer Heat Transfer,? by E. M. Spar 
row and J. L. Gregg, NACA, Lewis Flight Pro 
pulsion Lab. (Paper No. 58-—A-42) 


VIN THURSDAY, DECEMBER 4 =-9::30 a.m. 


Stress Distribution and Plastic Deformation in 
Rotating Cylinders of Strain-Hardening Material, 
by E. A. Davis and M. Connelly ne 
Research Labs Puoer No. 58—A-10 
Determination of the Creep ~iatred of a Rivet 
in Double Shear, by /. Marin, Pennsylvania 
State Univ. (Paper No. 58—A-47) 

Retarded Flow of Bingham Materials, by A 
Slibar, Technische Hochschule, Stuttgart, West 
Germany, and P. R. Pasiay, Gen. Elec. Co 
(Paper No. 58-—A-34) 

Plastic Stress-Strain Relationships--Some Ex- 
periments on the Effect of Loading Path and 
Loading History,? by S. S. Gill and J. Parker 
Univ. of Manchester, Manchester, England (Paper 
No. 58—A-11) 

A Mathematical Derivation of the Stress-Strain 
Diagram and the Hysteresis Loop, by /. R. White 
man, Gen. Analysis Corp. (Paper No. 58-—A-68) 
On the Carrying Capacity of Plates of Arbitrary 
Shape and Variable Fixity Under a Constant 
Load,? by M. Zaid, Republic Aviation Corp 
(Paper No. 58—A-20) 

Limit Analysis of Symmetrically Loaded Thin 
Shells of Revolution,? by D.C. Drucker and R.T 
Shield, Brown Univ. (Paper No. 58—A-2t#i) 


VINE THURSDAY, DECEMBER 4 2:30 p.m. 


Transient and Residual Stresses in Heat-Treated 
Cylinders, by J. H. Weiner, Columbia Univ., and 
J. V. Huddleston, Yale Univ. (Paper No. 58 
A-21) 

Elastic, Plastic Stresses in Free Plate With 
Periodically Varying Surface Temperature,’ by 
A. Yuksel, Brown Univ. (Paper No. 58-——A-16) 
Relief of Thermal Stresses Through Creep, by 
H. Poritsky and F. A. Fend, Gen. Elec. Co. (Paper 
No. 58—A-41) 

Ductile ee. Instability in Shear, oa F.A 
McClintock, M.1.T. (Paper No. 58-—A-12) 

A Definition of “tel Inelastic Material,? by D. ( 
Drucker, Brown Univ. (Paper No. 58—A-31) 

A Reassessment of Deformation Theories of 
Plasticity, by B. Budiansky, Harvard Univ 
(Paper No. 58—-A-54) 

Collapse Loads of Rings and Flanges Under Uni- 
form Twisting Moment and Radial Forces, by 
Burton Paul, Brown Univ. (Paper No. 58-—A-55) 


IXq@ =s FRIDAY, DECEMBER 5 = 9:30 a.m. 


Analytical Design of Disk Cams and Three- 
Dimensional Cams by Independent Position 
Equations, by F. H. Raven, Univ. of Notre Dame 
(Paper No. 58—A-17) 

The Synthesis of Four-Bar Mechanisms for Pre- 
scribed Extreme Values of the Angular Velocity 
of the Driven Link,? by J. Hirschhorn, New South 
Wales Univ. of Tech., Sydney, Australia (Paper 
No. 58 

The Effect of a Tangential Contact Force Upon the 
Rolling Motion of an Elastic Sphere on a Plane, 
by K. L. Johnson, Univ. of Cambridge, Cam 
bridge, England (To be presented by J. N. 
Goodier, Stanford Univ.) (Paper No. 58—A-7) 
The Effect of Tangential Forces and Spin Upon 
the Rolling Motion of an Elastic Sphere on a 
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Johnson, Univ. of Cambridge 
Cambridge, England To be presented by /. N 
Goodier, Stanford Univ.) (Paper No. 58—A-5) 
Frequencies of a Flexible Circular Plate Attached 
to the Surface of a Light Elastic Half-Space,*? by 
G. N. Bycroft, Dominion Physical Lab., Lower 
Hutt, New Zealand (Paper No. 5 37 


Plane, by K. 1 


o8 A-37) 
Root-Locus Analysis of Structural Covetiang in 
Control Systems, by R. H. Cannon, Jr.. M.1.7 
Paper No. 58—A-65) 

Analysis of Complex Kinematic Chains With 
Influence Coefficients,? by Joseph Modrey, Union 
College (Paper No. 58—A-74) 


iXb 9:30 a.m. 


FRIDAY, DECEMBER 5 


Jointly with Power 


See Power X 


x FRIDAY, DECEMBER 5 2:30 p.m. 


Unsteady Laminar Boundary Layers in an Incom- 
pressible Stagnation Flow, by Awang-tzu Yang 
Univ. of Notre Dame (Paper No. 58-—-A-3) 
Unsteady Laminar Boundary Layers Over an 
Arbitrary Cylinder With Heat Transfer in an 
Incompressible Flow, by Awang-tzu Yang, Univ 
of Notre Dame (Paper No. 58-—A-49) 
Laminar Flow in a Uniformly Porous Channel, by 
F.M. White, Jr., and B. F. Barfield, Georgia Inst 
of Tech.; and M. J. Goglia of Notre Dame 
Paper No. 58— A-19) 
er aed of Flight of the Sounding Rocket,’ by 
iu, Univ. of Michigan 5 


Univ 


Paper No. 58 
H 3) 

An Experiment on Compressible Flow Perturba- 
tions,? by R. E. Meyer, Brown Univ., and T. A 
d'Ews Thomson, Univ. of Sydney, Sydney, Aus 
tralia (Paper No. 58-—-A-52 


AVIATION 
SESSIONS 


TUESDAY, DECEMBER 2 
Jointly with Heat Transfer 


9:30 a.m. 


See Heat Transfer Iii 


il TUESDAY, DECEMBER 2 2:30 p.m. 


Jointly with Heat Transfer 
See Heat Transfer IV 


Ile WEDNESDAY, DECEMBER 3 9:30 a.m. 
Paper on the Caravelle,’ by A. Vautier, Sud 
Aviation, Paris, Framce (To be presented by 
Jacques Cornilion, ENSA Engr., Point Pleasant 
Pa.) 

Mechanica! Design Philosophy Applied to ap 
Jet- Transport- Aircraft Systems,’ by / ady 
Jr., Convair 
~~ on the Boeing 707 Jet Stratoliner,' by 

2. Steiner, Boeing Airplane Co 


Hib WEDNESDAY, DECEMBER3 9:30a.m. 


Jointly with Management and Human Factors 
Society of America 
See Management Ill 


EVq WEDNESDAY, DECEMBER 3 2:30 p.m. 


Jointly with Gas Turbine Power 
The Engineering Development of the Vickers 
Vanguard,' by D. J. Lambert, Vickers-Armstrongs 
Aircraft) Ltd., Weybridge, Surrey, England 

The Rolls-Royce Dart--Past, Present, and 
Future,' by Bernard Lang, Rolls-Royce of Canada 
Ltd., Montreal, Que., Canada 

The F-27 Project Transport,’ by W.H 
Fairchild Engine & Airplane Corp 


Arata, Jr 


IWb WEDNESDAY, DECEMBER3 2:30 p.m. 


Jointly with Management and Human Factors 
Society of America 

Advanced Concepts and Trends in Human Engi- 
neering,' by P. M. Fitts, Univ. of Michigan 
Relations Between Weapon-System Design and 
Training Program,' by C. P. Seitz, Grumman 
Aircraft Engrg. Corp 
Human-Factors Aspects of Man in Space Pro- 
grams,' by W Grether, Wright Air Develop 
ment Center 


' Paper not available—-see box on this page 
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Vs WEDNESDAY, DECEMBER 3. 8:00 p.m. 


Panel Discussion on the TU-104 


Developing the Electra for Airline Operation,’ by 
Schmidt, Lockheed Aircraft Corp 

How Design Carry-Over and Basic Technical 

Evaluation Designed the DC-8 Air-Conditioning, 

Pressurization, and Ice-Protection Systems,’ by 

W. W. Reaser, Douglas Aircraft Co., Inc 


Vie THURSDAY, DECEMBER 4 9:30 a.m. 


Jointly with Machine Design, Production Engi- 
neering, and Instruments and Regulators 
Continuous Path Numerical Control, by W. M 
Webster, Wright-Patterson AFB (Paper No. 58 

A-162 
Automatic Programming Methods for Numerical 
Control of Machine Tools,' by Joseph Crabtree 
Remington Rand Univac 
A Progress Report on the 2D-APT-2 Joint 
Effort for Automatic Programming of Numerically 
Controlled Machine Tools,' by D. T. Ross, M.1.1 
Operating Experience—-Airframe Components, 
by J. J. Childs, Republic Aviation Corp 
Thermal Stresses in Missile-Nose Cones,’ by 
R. M. Christensen, Graduate Student, Yale Univ. 
aaa with Convair) 
A Note on Propulsion Efficiency, by G 
berre, Pennsylvania State Univ 
Extrapolating Sink-Speed Requirements for Car- 
rier Based Aircraft,' by J. de S. Coutinho, Grum 
man Aircraft Engrg. Corp; Poly. Inst. of 
Brooklyn, and Nathan Lichter, Grumman Air- 
craft Engrg. Corp 


Vib THURSDAY, DECEMBER 4 9:30 a.m. 
Thermodynamic Considerations of Meta! Con- 
taining Fuels for Jet Aircraft,’ by J. R. Bran 
Stelter, NACA, Lewis Flight Propulsion Lab 
Paper on Effects of Cracks on Static Strength, 
by A.J. Mc Evily, Jr., Langley Field, Va 


MU. Dusin 


Vile THURSDAY, DECEMBER 4 2:30 p.m. 
A Management Appraisal of the Department of 
Defense Programs for VTOL/STOL Aircraft.’ by 
C. F. Horton, Office of the Assistant Secretary of 
Defense, and D. M. Thompson, Office of Chief of 
Transportation 

Lang Aspects and Flight Testing the ay 4 
Tilt ing VTOL Research Aircraft,' by 
Dancik and W. B. Peck 
Why Free Turbines?! by D. P. Edkins, Gen. 
Co 


Vib THURSDAY, DECEMBER 4 2:30 p.m. 


Jointly with Machine Design, Production Engi- 
neering, and Instruments cnd Regulators 
The Operating Experience on Aircraft Produc- 

tion,’ by W. D. Beeby, Boeing Airplane Co 
Discrete- Positioning System Experience—Air- 
craft Industry,' by W. M. Stocker, Jr.. McGraw 
Hill Publishing Co., Inc 

Automatic Approach Using Numerical! Control, 
by R. K. Sedgwick, Kearney & Trecker Corp 
Retrofit Applications of Numerical Controls to 
Existing Machines,' by P. D. Tilton, Stanford 
Research Inst 


VII] ~=—s FRIDAY, DECEMBER 5) =—s_ 9:30. a.m. 


Jointly with Instruments and Regulators 


Investigation of Steady-State Anisoelastic 
Torques in Gimbal Systems Under Vibration, 
by R. J. Vaccaro and D. D. Martin, Sperry 
Gyroscope Co 

Nondimensional Performance Characteristics of a 
Family of Gyro-Wheel!-Drive Hysteresis a 
by W.G. Denhard and D.C. Whipple, M.1." 
Characteristics of a Self-Lubricated ea 
Pad of Infinite Width With Compressible Lubri- 
cant,' by K. C. Kochi, North American Aviation 


Vertol Aircraft C Ba 
Elec 


BOILER FEEDWATER STUDIES 
SESSIONS 
MONDAY, DECEMBER 1 


Jointly with Power 


9:30 a.m. 


Some Physiochemical Phenomena in Super- 
critical Water,' by W. A. Keilbaugh, F. J. Pocock 
and N. L. Dickinson, The Babcock & Wilcox Co 
Thermiatrics, the Bteseee of High-Temperature 
Boilers,' by D. E. Noli, Hall Labs., Div. of 
Hagan Chemicals & Controls, Inc 


Orders for ASME Technical 
Papers 


Onty copies of mumbered ASME 
papers will be available. Please 
order only by paper number; other- 
wise the order will be returned 
Order your copics of numbered 
papers by writing to the ASME 
Order Department, 29 West 39th 
Street, New York 18, N. Y.  Pro- 
duction problems may delay the 
availability of some numbered 
papers. However, orders will be 
held for such papers only until 
Nov. 14, 1958. 

Papers are priced at 40 cents each 
to members; 80 cents to non- 
members. Payment may be made 
by check, U. S. postage stamps, 
free coupons, or coupons which 
may be purchased from the Society 
The coupons in lots of ten, are 
$3 to members; $6 to nonmembers. 

Copies of unnumbered papers, listed 
in this program, are not available 
in advance of the meeting because 
the review of these manuscripts 
had not been completed when the 
program went to press 

The January, 1959, 
MecHANICAL ENGINEERING 
contain a complete listing of all 


available papers. 


issue of 
will 


Organic Acids for Chemical Cleaning of Power- 
Plant Equipment,’ by ( Loucks, The Dow 
Chemical Co., E. B. Morris, American Electric 
Power Service Corp., and £. A. Pirch, The Bab 
cock & Wilcox Co 


ll MONDAY, DECEMBER 1 
Jointly with Power 


2:30 p.m. 


One Utility’s Experience With Filming Amines,’ 
by J. P. Waite, Arkansas Power & Light Co 
Trace Concentrations of Octadecylamine and 
Some of Its Degradation Products,’ by G. 1 
Hopps, M. E. Getz, and A. A. Berk, U.S. Bureau 
of Mines 

Experiences With Cyclohexylamine in the Con- 
densate--Feed-Water Systems of High-Pressure 
Boilers,' by P. C. Fritz and I. B. Dick, Consoli 
dated Edison Co. of N. Y., Inc 


CORROSION AND DEPOSITS 
SESSION 


TUESDAY, DECEMBER 2 
Jointly with Fuels 
See Fuels Ill 


9:30 a.m. 


4 THURSDAY, DECEMBER 4 2:30 p.m. 


What Is the Profession of Mechanical 
Engineering? 

The Profession of Mechanical Engineering, by 

M. P. O' Brien, Univ. of California 


OCTOBER 1958 117 





H. Keenan 


Title of paper to be announced, 
M.I.T 


EFFECT OF TEMPERATURE 
SESSION 


MONDAY, DECEMBER 1 9:30 a.m. 
Jointly with Metals Engineering 
See Metals Engineering la 


TUESDAY, DECEMBER 2 9:30 a.m. 
Jointly with Metals Engineering 
See Metals Engineering Iil 


TUESDAY, DECEMBER 2 2:30 p.m. 
Jointly with Metals Engineering 
See Metals Engineering IV 


FLUID METERS 
SESSION 


i THURSDAY, DECEMBER 4 2:30 p.m. 
Electromagnetic Flowmeter Primary Elements, 
by V. P. Head, Fischer & Porter Co. (Paper No 
58—A-126) 

Cavitation Effect on the Discharge Coefficient of 
the Sharp-Edged Plate, by F. Numachi, Tohoku 
Univ., Sendai, Japan; M. Yamabde, Hitachi Ltd., 

Hitachi Japan; and R. Oba, Tohoku Univ., 
Sendai, Japan (To be presented by D. M. Stough, 
Hagan Chemicals & Controls, Inc.) (Paper No 
58 43) 


FUELS 
SESSION 
MONDAY, DECEMBER 1 


Jointly with Furnace Performance 
Factors 


9:30 a.m, 


See Furnace Performance Factors 


il MONDAY, DECEMBER 1 2:30 p.m 


Induced Air Flows in Fuel Sprays,' by Hikmet 
Binark and W. E. Ranz, Pennsylvania State Univ 
The Effect of Ultrasonic Energy Upon Evapora- 
tion of Fuel Drops,' by W. Mirsky and J. A. Bolt, 
Univ. of Michigan 

The Uses of Nuclear Energy for Process Heat,' by 
Harry Perry, U. S. Bureau of Mines 

Practical Aspects of Fuel Cells,' by Everett Gorin, 
Consolidation Coal Co 


Wm TUESDAY, DECEMBER 2 9:30 a.m. 


Jointly with Corrosion and Deposits 
Coal Cleaning in Relation to Sulfur Reduction in 
Steam Coals, by H. J. Rose and R. A. Glenn, 
Bituminous Coal Research, Inc. (Paper No 
58—A-147) 
Dust-Collector Maintenance Testing, Etc.,' by 
W. EB. Archer, Western Precipitation Corp 
A Summary of Available Information on Corrosion 
and Deposits From Combustion Gases With 
Recommendations for Further Research,’ by 
B. A. Landry, Battelle Memorial Inst 


iv TUESDAY, DECEMBER 2 


Jointly with Power 
Symposium: Flame-Failure Protection 
for Large Boilers 


Need for and Requirements of Flame-Failure- 
Protection Equipment for Oil, Coal, and Gas,' by 
B. Smith, Associated Factory Mutual Insur 
ance Companies (To be discussed by L. W 
Lemon, Public Service Electric & Gas Co.) 


2:30 p.m 


118 / OCTOBER 1958 


Equipment Available for Flame-Failure Protection 
for Oil, Coal, and Gas,' by K. R. Blaine, Fireye, 
Div of E lectronics Corp. of America (To be dis 
cussed by Alexander Bogot, Combustion Engi 
neering, Inc.) 

Compatability of Protection Equipment and Firing 
Equipment for Oil and Gas,' by Ross Forney, 
Forney Engineering Co. (To be discussed by 
Earle C. Miller, Riley Stoker Corp.) 

The Application of pains Flame- Protection 
Equipment to Oil and Gas Burners,' by W. 
John Dunn, Peabody E ngineering 


Lange and 
discussed by Ceely, Foster 


Corp To be 
Wheeler Corp.) 
Combustion Safeguards for Large Boilers Fired 
by Coal, Oil, and Gas,' by A. J. Poole, The Bab 
cock & Wilcox Co. (To be discussed by R. H 
Pecstein, American Electric Power Service Corp.) 


Vv THURSDAY, DECEMBER 4 
Jointly with Process Industries 


2:30 p.m. 


See Process Industries Il 


FURNACE PERFORMANCE 
FACTORS 


MONDAY, DECEMBER 1 
Jointly with Fuels 
Symposium: Furnace-and-Burner Model 
Testing 
The Aerodynamic Approach to Furnace Design, 
J. H. Chesters, The United Steel Companies 
. Moorgate, Rotherham, England (Paper No 
72) 
Use of Flow Models for Boiler-Furnace Design, 
by R. W. Curtis and L. E. Johnson, The Bab 
cock & Wilcox Co. (Paper No. 58—A-120) 
Use of Models for Studying Coal-Burner Perform- 
ance, by G. C. Whitney, Foster Wheeler Corp 
(Paper No. 58—A-95) 
Basic Principles of Combustion- Model Research, 
by A. A. Putnam and E. W. Ungar, Battelle 
Memorial Inst. (Paper No. 58—A-73) 


9:30 a.m. 


GAS TURBINE POWER 
SESSIONS 


i TUESDAY, DECEMBER 2 9:30 a.m. 


rw Noise in Heat Exchangers, by 
A. A. Putnam, Battelle Memorial Inst. (Paper 
4 58—A-103) 

A Simplified Regenerator Theory, by W. F 
Schalkwijk, N. V. Philips’ Gloeilampenfabrieken, 


Eindhoven, The Netherlands (Paper No. 58 
A-135) 


il TUESDAY, DECEMBER 2 2:30 p.m, 


Development of a Smooth Running Double Spool 
Gas-Turbine Rotor System With Concentric 
Shafts in Journal Bearings’ 

The Effect of Fuel Types and Admission Method 
Upon Combustion Efficiency, by H. N. McManus, 
Jr., Cornell Univ., and W. E. Ibele and T. E 
Murphy, Univ. of Minnesota (Paper No. 58 
A-128) 


i} | TUESDAY, DECEMBER 2 8:00 p.m. 


Marine Symposium: Operating Experi- 
ence With Gas Turbines and Free-Piston 
Gas Turbines at Sea 


IW WEDNESDAY, DECEMBER 3 9:30 a.m. 


1958 Gas-Turbine Progress Report— 
Part 1 


1958 Gas-Turbine Progress Report-—Introduc- 
tion, by R. Tom Sawyer, consultant, Ho-Ho-Kus, 
N. J. (Paper No. 58—A-46A) 

1958 Gas Turbine Progress Report——-Gas-Turbine 
Materials, by A. W. Herbenar and G. R. Heckman, 
Gen. Elec. Co. (Paper No. 58—A-46B) 

1958 Gas-Turbine Progress Report--Turbine 
Cooling, by J. B. Esgar, National Aeronautics 
and Space Agency (formerly NACA) (Paper No 
58—A-46C) 

1958 Gas-Turbine Progress Report—Fuels, by 
A. D. Foster, Gen. Elec. Co. (Paper No. 58 
A-46D) 


1958 Gas-Turbine Progress Report—Cycle Com- 
ponents, by P. F. Martinuzsi, Stevens Inst. of 
Tech. (Paper No. 58—A-46E) 

1958 Gas-Turbine Progress Report 
Piston and Turbine Engines, by A. L 
Stanford Univ. (Paper No. 58—A-46F) 


Compound 
London 


Va WEDNESDAY, DECEMBER 32:30 p.m. 
Jointly with Aviation 
See Aviation iV 


Vb WEDNESDAY, DECEMBER 3. 2:30 p.m. 


1958 Gas-Turbine Progress Report— 
Part 2 


1958 Gas-Turbine Progress Report 
by F. L. Schwarts, Univ. of Michigan 
58—A-461) 
a Gas-Turbine Progress Report Railroad, by 
Broadley and W. M. Meyer, Bituminous 
Goal Research, Inc. ; D. S. Neuhart, Union Pacific 
RR; E. L. Barlow, Curtiss-Wright Corp.; R. C. 
Bond, British Transport Commission, London 
England; D. S. D. Williams, The Oil Engine & 
Gas Turbine, London, England; and B. W. C 
Cooke, The a Gazette, London, England 
Paper No. 58 46J) 
er. Gas- cusine Progress Report ine, by 
W. Sawyer and Harry M. Simps U. § 
oo of Ships (Paper No. 58—A tek). 
1958 Gas-Turbine Progress wa Industrial 
and Central Station, by B. G. A. Shrotski, Mc 
Graw- Hill Publishing Co., Inc. (Paper No. 58 
A-46L) 


VIS WEDNESDAY, DECEMBER 38:00 p.m. 


1958 Gas-Turbine Progress Report— 
Part 3 
1958 Gas-Turbine Progress Report--Nuclear 
Power, by R. P. Godwin, U. S. Atomic Energy 
Commission and E. S. Dennison Dynamics 
Corp. (Paper No. 58—A-46M) 
1958 Gas-Turbine Progress Report 
O. E. Lancaster, Pennsylvania State Univ 
No. 58-—A-46G) 
1958 Gas-Turbine 
E 


Turbines, by O 
Pennsylvania State Univ 


vil 


Automotive, 
Paper No 


Gen 


Aviation, by 
Paper 


Rocket 
Bates 
A-46H) 


Progress Report 
Lancaster and ( 
Paper No. 58 


FRIDAY, DECEMBER 5 9:30 a.m. 
Jointly with Hycraulic 


See Hydraulic IXb 


vill FRIDAY, DECEMBER 5 
Jointly with Hydraulic 


See Hydraulic Xb 


2:30 p.m. 


_HEAT TRANSFER 
SESSIONS 


MONDAY, DECEMBER 1 9:30 a.m. 
Heat Transfer in Ducted Flows 


The Effect of Surface Roughness on the Convec- 
tion Heat-Transfer Coefficient for Fully Devel- 
oped Turbulent Flow in Ducts With Uniform- 
eat Flux, by R. T. Lamcet, North American 
Aviation, Inc. (Paper No. 58—A-122) 
The Influence of Radiation on Convection in Non- 
circular Ducts, by 7. F. Irvine, Jr., Univ. of 
Minnesota (Paper No. 58—A-155) 
A Variational Method for Fully Developed Lam- 
inar Heat Transfer in Ducts, by E. M. Sparrow 
and R. Siegel, NACA, Lewis Flight Propulsion 
Lab. (Paper No. 58—A-92) 


il MONDAY, DECEMBER 1 2:30 p.m. 


Condensation and Mixed-Phase Heat 
Transfer 


Laminar-Film Condensation of Pure Saturated 
Vapors at Rest on Nonisothermal Surfaces,' by 
Kamal Eldin Hassan, Univ. of Khartoum, Khar- 
toum, Sudan 

A Theory of Rotating Condensation, by E. M 
Sparrow and J Gregg, NACA, Lewis Flight 
Propulsion Lab. (Paper No. 58—A-70) 

Heat Transfer to Water Coolant in Capillary 
Tubes for the Liquid, Mixed, and Vapor Phases,’ 
by EZ. W. Schwartz, Convair 


1 Paper not available—see box on page 117. 
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il 9:30 a.m. 


TUESDAY, DECEMBER 2 
Jointly with Aviation 
The Calculations of Turbulent Skin Friction 
Around Blunt Bodies of Revolution at High 
Speed,' by P. K. Chang, The Catholic Univ. of 
America 
Friction and Heat Transfer of Compressible Flow 
inte an Infinite Lattice of Flat Plates,’ by S 
Soo, Princeton Univ 
Heat- gy werd Cylinders 
by L. J Saldwin, NACA, 
sion Lab 


in Subsonic Flow,' 
Lewis Flight Propul 


2:30 p.m. 


iv TUESDAY, DECEMBER 2 


Jointly with Aviation 


Adiabatic Wall Temperatures Downstream of a 
Single Tangential Injection Slot, by J. H. Chin, 
S. C. Skirvin, L. E. Hayes, and A. H. Silver 
Gen. Elec. Co. (Paper No. 58-—A-107) 
Interferometric Investigation of the Stability of a 
Turbulent Boundary Layer With Mass Addition, 
by D.S. Hacker, Armour Research Foundation 
The Emissivity and Absorptivity Values for Para- 
chute Fabrics, by . ?. Hartnett, E. R. G. Eckert, 
and R mt ‘kebak i GiV (Paper No 
58—A-12 


of Minnesota 


Vs WEDNESDAY, DECEMBER 3 =: 9:30 a.m, 


Laminar Heat- Transfer in Rectangular Chan- 
nels, by L. S. Han, Ohio State Univ. (Paper No 
58—A-124) 

Heat Transfer to Water in Thin Rectangular 
Channels, by S. Levy, R. A. Fuller, and R. D 
Niemi, Gen. Elec. Co. (Paper No. 58—A-127) 
Study of Existing Data for Heating of Air and 
Water Inside Tubes,' by M. Ali-Arabi, Cairo 
Egypt 


VI WEDNESDAY, DECEMBER 3 


Transient Heat Flow 


Use of Integral Methods in Transient Heat- 
Transfer Analysis,’ by W.C. Reynolds, Stanford 
Univ., and 7. A. Dolton, Lockheed Missile Sys- 
tems Div 

Liebmann Network Approximations to One- 
Dimensional Transient Heat-Conduction Prob- 
lems,' by R. P. Benedict, Westinghouse Elec 
Corp 

Combined Geometric and Network Analog Com- 
puter for Transient Heat Flow, by Victor Paschki 

Columbia Univ. (Paper No. 58—A-69) 


2:30 p.m 


9:30 a.m. 


in Closed 
F.G 


VI THURSDAY, DECEMBER 4 


Natural Convection Heat Transfer 
Vessels With Internal-Heat Sources,' by 
Hammitt, Univ. of Michigan 

Heat Transfer Between Concentric Rotating 
Cylinders, by S. Byorkiund, Shell Development 
Co. and W. Kays, Stanford Univ. (Paper No. 58 
A-99) 

Heat Transfer From an Annular Fin of Constant 
Thickness, by H. H. Keller and E Somers 


Westinghouse Elec. Corp. (Paper No. 58—A-116) 


VINE = THURSDAY, DECEMBER 42:30 p.m. 


Jointly with Maintenance 
Symposium: Fouling, Cleaning, and 
Maintenance of Heat Exchangers 
Fouling and Cleaning of Power-Plant Heat Ex- 
changers,' by Tom Miskimen and C. E. Brune 

American Elec. Power Service Corp 

Hydraulic Jetting Tools for Cleaning Heat Ex- 
changers,' by B. L. Canady, Cowell, Inc 
Cleaning of Heit Exchangers,' by Guerard 
Mackey, E. 1. du Pont de Nemours & Co., Inc 


IX FRIDAY, DECEMBER 5 9:30 a.m. 


Growth of Bubbles in a Liquid of Initially Nonuni- 
form Temperature, by S. G. Bankhoff. Rose Poly 

Inst., and R. D. Mikesell, Univ. of Illinois (Paper 
No. 58—A-105) 

An Experimental! and Analytical Study of Vortex- 
Flow Temperature Separation by Superposition of 
Spiral and Axial Flows, by /. E. Lay, Michigan 
State Univ. (Paper No. 58-—-A-90) 
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Transient Temperature Responses and Elastic- 
Thermal Stresses on Asymmetrically Heated 
Plates and Shells,' by ¥Y. S. Tang, Westinghouse 
Elec. Corp. 


x FRIDAY, DECEMBER 5 2:30 p.m. 


Heat Transfer in Biotechnology 
Full-Scale Human-Body Model Thermal Ex- 
change Compared With Equational Condensa- 
tions of Human-Body Calorimetric Data,’ by 
L. P. Herrington, John B. Pierce Foundation 
An Electrical Analogue for Studying Le Trans- 
fer in Dynamic Situations,’ by A Woodcock 
H. L. Thwattes, and J. R. Brecke alt al Quarter 
master Research & Engineering Center 
Temporal Aspects of Temperature Sensation,’ by 
E. Hendler, U. S. Naval Air Development Center 
and J. D. Hardy, Univ. of Pennsylvania 
The Production of Burns by Thermal Radiation 
of Medium Intensity,’ by A Stoll and L. ¢ 
Green, U.S. Naval Air Development Center 


HYDRAULIC 
SESSIONS 
MONDAY, DECEMBER 1 —-9:30 a.m. 


Jointly with Instruments and Regulators 
Fluid Mechanics—1 


Centrifugal Manometer,? by J. F. Kemp, Na 
tional Mechanical Inst., South African Council for 
Scientific & Industrial Research, Pretoria, South 
Africa (Paper No. 58-——A-111) 


Prediction of Critical Pressures for the Two-Phase 
of Saturated Water in Pipes, by D. O 
Murphy 
2) 


low 
Stuart, Boeing Airplane Co., and Glen 
Iowa State College (Paper No. 58-—A-1 

The Skewed Boundary 6] by E. S 
M.I.T. (Paper No. 58—-A-1 

Coefficients of Discharge a Pipe Orifices 
for Incompressible Flow at Reynolds Numbers 
Less Than One,’ by R. P. Miller, Gen. Elec. Co 

and I. V. Nemecek of Kansas (Paper No 
58—-A-106) 


ib MONDAY, DECEMBER 1 —_ 9:30 a.m, 
Cavitation and Pumping Machinery—1 


Calculation of Radial-Flow-Impeller Performance 
Curves by the Modified Aerofoil Theory, by 
André Rovete Foster Wheeler Corp. (Paper No 
58—A-86 

Direct Measurement of Net Positive Suction 
Head, by R. B. Jacobs and K. B. Martin, Na 
tional Bureau of Standards, and R. J. Hardy 
U.S. Naval Ordnance Lab. (Paper No. 58—A-38) 


Taylor 


Univ 


MONDAY, DECEMBER 1 2:30 p.m. 
Jointly with Applied Mechanics 
Fluid Mechanics—2 


A Simple — to an Approximate Two- 
Dimensional Cascade Theory, by M Schil 
hansi, Brown Univ. (Paper No. 58-—A-23) 
Velocity and Temperature-Fluctuation Measure- 
ments in a Turbulent Boundary Layer Down- 
stream of a Stepwise Discontinuity in Wall 
Temperature, by D. S. Johnson, Bell Telephone 
Labs., Inc. (Paper No. 58—A-81) 

Some Preliminary Results of Visual Studies of 
the Flow Model of the Wall Layers of the Turbu- 
lent Boundary Layer, by S. J. Kline and P. W 
Runstadler, Stanford Univ. (Paper No. 58 —A-64) 
Ducted Fan-Design Theory,’ by C. G. Van 
Niekerk, National Mechanical Engineering Re 
search Inst., South African Council for Scientific 
& Industrial Research, Pretoria, South Africa 
(Paper No. 58—A-4) 


Hib = =MONDAY, DECEMBER 1 2:30 p.m. 


Cavitation and Pumping Machinery—2 


Transitional Phenomena in Ultrasonic Shock 
Waves Emitted by Cavitation on Hydrofoils, by 
F. Numachi, Tohoku Univ., Sendai, Japan (To be 
presented by J. W. Daily, M.I.T.) (Paper No 
58—A-117) 

Cavitation and NPSH Requirements of Various 
Liquids, by Victor Salemann, Worthington Corp 
(Paper No. 58 82) 

tT 


TUESDAY, DECEMBER 2 9:30 a.m. 


Fluid Mechanics—3 


The Unsteady Wake Interaction in Turbo- 
machinery and Its Effect on Cavitation, by H. Yeh 
Univ. of Pennsylvania, and J E dsonhuth, 
Pennsylvania State Univ. (Paper No. 58-—A-11 


An Analysis of Axial Compressor Cascade Aero- 
dyanmics, Part 1—Potential Flow Analysis With 
Complete Solutions for Symmetrically Cambered 
Airfoil Families, by G. L. Mellor, Princeton Univ 
(Paper No. 58—A-83) 

An mn a | of Axial Compressor Cascade Aero- 
dynamics, Part 2—-Comparison of Potential Flow 
Results With Experimental Data, by G : 
Mellor, Princeton Univ. (Paper No. 58—A-84) 
The Central Unresolved Fluid-Mechanics Prob- 
lems of the Mechanical Engineer,' by S. J 
Kline, Stanford Univ., and R. ¢ Dean, Jr 
Ingersoll-Rand Co 


2:30 p.m. 


IV = TUESDAY, DECEMBER 2 


Fluid Mechanics—4 
Loss and Stall Analysis in Compressor Cascades, 
by S. Lieblein, NACA, Lewis Flight Propulsion 
Lab. (Paper No. 58—A-91) 
Stall Prediction in Gas-Turbine Engines, by R. J 
Lubick and L. E. Wallner, NACA, Lewis Flight 
Propulsion Lab. (Paper No. 58-—-A-133) 
On the Nature of Stall,’ by S. J. Kline 
Univ 
Optimum Design of + as Walled Diffusers, 
by S. J line, D. E. Abbott, and R. W. Fox 
Stanford Univ (Paper No. 58—A-137) 


Stanford 


VW =s WEDNESDAY, DECEMBER 3 9:30 a.m. 


Waterhammer 


Large Water-Level Displacements in the Simple 
Surge Tank, by A. W. Marris, The Univ. of 
British Columbia “ ancouver, B. C., Canada 
Paper No. 58—A-2 

Applications of an and Model Studies to 
Problems Involving Hydraulic Transients, by 
I. W. McCaig and F. H. Jonker, H. G. Acres & 
Co., Ltd., Consulting Engineers, Niagara Falls 
Ont., Canada (Paper No. 58—A-101) 


Vie WEDNESDAY, DECEMBER 3 2:30 p.m. 


Hydraulic Prime Movers—1 
Experience in the Use of the Gibson Method of 
Water Measurements for Efficiency Tests of 
Hydraulic Turbines, by V. R. Gibson, consulting 
engineer, Niagara Falls, N. Y. (Paper No. 58 
A-78) 

Welded Spiral Cases From the Manufacturer's 
Point of View, by J. Fisch, S. Morgan Smith Co 
Paper No. 58— A-60) 

Free Discharge Through a Hydraulic Turbine 
Distributor, Case, and Draft Tube, by R. A 
Sutherland, Ebasco Services, Inc Paper No 
58—A-76) 


Vib WEDNESDAY, DECEMBER 3 2:30 p.m. 
Fluid Mechanics—-5 


Vila THURSDAY, DECEMBER 4 9:30 a.m. 
Fluid Mechanics Symposium—1 


VIIb THURSDAY, DECEMBER 49:30 a.m. 
Hydraulic Prime Movers—2 


Deriaz-Type Reversible Pump-Turbine at Ni- 
agara (Ont.) Storage Installation, by P. Deriaz, 
The English Electric Co., Ltd., Rugby, England, 
and J. G. Warnock, English Electric Canada Div 
of John Inglis Co., Ltd., Toronto, Ont., Canada 
(Paper No. 58—A-108) 

Reversible Pump-Turbines at Sir Adam Beck 
Niagara Pumping-Generating Station, by A. E 
Aeberli, Hydro-Electric Power Commission of 
Ontario, Toronto, Ont., Canada (Paper No. 58 
A-77) 

Some Hydraulic Features of Puntledge Generat- 
ing Plant, by W. Lash, British Columbia 
Power Commission, Victoria, B. C., Canada, and 
R. E. Passmore, Canadian Allis-Chalmers Ltd 


Lachine, Que., Canada (Paper No. 58-—-A-100) 


VII «THURSDAY, DECEMBER 4 2:30 p.m. 
Fluid Mechanics Symposium—2 


1Xq@ —sE FRIDAY, DECEMBER 5 = 9:30 a.m. 
Fluid Mechanics Symposium—3 


! Paper not available—see box on page 117 
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1Xb se FRIDAY, DECEMBER =. 9: 30 a.m. 


Jointly with Gas-Turbine Power 
Compressor Symposium 


Panel Members 
Howard Duguid, Shell Chemical Corp 
H. D. Gibson, Esso Research & Engineering Co 
K. N. Thompson, Socony Mobil Oil Co., Inc 
William Allison, Humble Oil & Refining Co 
J. N. Vivien, National Advisory Committee for 
Aeronautics 
J.C. Erskine, 
Mr. Schultz 
Aeronautics 


Xa 


Gulf Oil Corp 


National Advisory Committee for 


FRIDAY, DECEMBER 5 2:30 p.m. 
Fluid Mechanics Symposium—4 


Xb FRIDAY, DECEMBER 5 2:30 p.m. 


Jointly with Gas-Turbine Power 


Compressors 


Radial Equilibrium in Supersonic Compressors, 
by A. G. Hammiti and S. M. Bogdono/f, Princeton 
Univ. (Paper No. 58-—-A-101) 

Résumé of the Supersonic Compressor Papert 
at NACA Lewis Laboratory,' by W. W. Wile 
E. R. Tysi, and M. J. Hartmann, NACA touts 
Flight Propulsion Lab 


INSTRUMENTS AND 
REGULATORS 


lea = MONDAY, DECEMBER 1 9:30 a.m. 
Jointly with Hydraulic 
See Hydraulic la 
ib MONDAY, DECEMBER 1 9:30 a.m. 


Educating Qualified Semiprofessional Specialists 
in Control Technology, by L. E. Slater, Founda 
tion for Instrumentation Education & Research 
An Experiment in Control-Engineering Educa- 
tion, by J. H. Westcott, Imperial College of Sci. & 
Tech., London, England (Paper No. 58—A-164) 
Building an Education in IRD,' by C. R. Otto 
E. 1. du Pont de Nemours & Co., Inc 


il MONDAY, DECEMBER 1 2:30 p.m. 


Control Technology as a Unifying Tool in Engi- 
neering Education, by Gerhard Reethof, Vickers, 
Inc 

Generalizing the Concepts of Power Transport 
and Energy Ports ~ Systems Engineering, by 
H. M. Paynter, M.1.” 

Automatic Control in Mechanical Engineering,’ 


by D. P. Eckman and Irving Lefkowitz, Case 
Inst. of Tech 
TT TUESDAY, DECEMBER 2 9:30 a.m. 


Dynamic Analysis of the Sea Master Stabilizer 
Position Control,' by M. A. Papillo, Martin Co 
Statistical Optimization of Regulators Employing 
a Binary Error Criterion, by /. H. Milsum, Na 
tional Research Council, Ottawa, Ont., Canada 
Paper No. 58—A-71) 

An Introduction to the Time-Modulated Accelera- 
tion Switching Electrohydraulic Servomecha- 


nism, by S. A ag ag \ Aeronautical 
Lab. (Paper No. 58—A-15 
IV = TUESDAY, DECEMBER 2 2:30 p.m. 


The Response of Pneumatic Transmission Lines 
to Step Inputs, by C. B. Schuder, Fisher Governor 
Co., and R. C. Binder, Purdue Univ. (Paper No 
58—A-136) 

Analysis of a Pneumatic Force-Balance Con- 
troller,’ by J. L. Pritchard, The Foxboro Co 
Static and Dynamic-Control Characteristics of 
Flapper-Nozzle Valves, by Tsung-Ying Feng, Bell 
Aircraft Corp. (Paper No. 58-—-A-160) 
Application and Analysis of a Computer-Control 
System,'? by Irving Lefkowitz and D. P. Eckman 
Case Inst. of Tech 


! Paper not available—-see box on page 117 
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OCTOBER 


Vs WEDNESDAY, DECEMBER 3-9: 30 a.m. 


Panel Discussion: Instrumentation in 
the USSR 

(American Automatic Control Council 

Members’ impressions of their recent 
trip to Russia) 

H. Ziebolz, General Precision Equipment Corp 

E. P. Epler, Oak Ridge National Lab 

H. W. Mergler, Case Inst. of Tech 

V. Cohn, Leeds & Northrup Co 


VI WEDNESDAY, DECEMBER 3 2:30 p.m. 
Jointly with Mechanical Pressure Elements 
See Mechanical Pressure Elements 


VIE THURSDAY, DECEMBER 4 9:30 a.m. 
Jointly with Aviation, Machine Design, and 
Production Engineering 
See Aviation Vila 
VINE THURSDAY, DECEMBER 4 = 2:30 p.m. 
Jointly with Aviation, Machine Design, and 
Production Engineering 
See Aviation Vilb 
JUNIOR 
SESSION 
i TUESDAY, DECEMBER 2 8:00 p.m. 


Panel and Group Discussion 


The Young Engineer—Which Road for 
His Future 
Personal Assets and Liabilities of Engineers 


Which Determine Their Future, by Harry Sher 
man, consulting psychologist, New York, N 


Adaptability—Key to Survival, by J. de S. Cou 
tinho, Grumman Aircraft Corp.; Polytechnic 


Inst. of Brooklyn 
The Tide Runs to Specialization, by H. A. Roth 
bart, City College of N. Y 
LUBRICATION 
SESSIONS 
i MONDAY, DECEMBER 1 9:30 a.m. 


Jointly with Plastic Flow of Metals, Metals Engi- 
neering, Applied Mechanics, and Production 
Engineering 
See Plastic Flow of Metals 


Wl WEDNESDAY, DECEMBER3 9:30 c.m. 


Jointly with Maintenance 


Student Headquarters 


Tre Dartmouth Room in the 
Hotel Statler-Hilton will serve 
as Headquarters for students 
throughout the meeting. All stu- 
dents will report there for registra- 
tion. Students are cordially in- | 
vited to assist in the conduct of the 
technical sessions by serving as a 
session aide. Assignments are | 
made in the Dartmouth Room. 
| 





Coffee will be available and sand- 
wiches will lunch 
time. 


be served at 








Fatigue Life and Testing of Rolling 
Element Bearings 
Laboratory Studies of Bearing 


Experimental 
Fatigue,' by R. A. Baughman, Gen. Elec. Co 
Optimum Methods for Oil-Jet Lubricating ~ 
Engine-Mainshift Ball Bearings,' by R 
Murteza, Gen. Motors Corp 


Hil §=WEDNESDAY, DECEMBER 3 2:30 p.m 


Vibrations and Elasticity of Rolling 
Element Bearings 
Characteristics of Smooth Running Anti-Friction 
Bearings,’ by 7 Morrison and Tallian 

SKF Industries, Inc 

Energy Loss of Ball Rolling on Plates,' by R. ¢ 
Drutowski, Gen. Motors Research Labs 

The Mechanics of Rolling Element Bearing Vi- 
brations,' by Tallian and Olaf Gustafsson, 
SKF Industries, Inc 


IW WEDNESDAY, DECEMBER 3 8:00 p.m. 
Symposium: Lubrication Design 
What Lubrication Research Advances in - 

Mean to the Mechanical Engineer,' by 
Hartung, Atlantic Refining Co 

Surface Finish and Clearance Effects on Journal- 
Bearing-Load Capacity and Friction,' by / 
Ocvirk and G. Du Bois, Cornell Univ. (Paper No 
58—A-134) 

An Analog Study of Levapad Stability,’ by D. J 
Jayand H. W. Peithman, Jr., Ford Motor Co 
High-Speed Journal Bearings Using Low- 


Viscosity Liquid Lubricants,' by L. P. Damra 
towski, D. Kist, and J. R. Shields Biter Co 
Vv THURSDAY, DECEMBER 4 9:30 a.m. 


Lubricant-Film Thickness Between Gear 
Teeth and Rolling Surfaces 
Measurement of Oil-Film Thickness Between 
Disks by Electrical Conductivity,' by G. S. A 
Shawki and S. /. El-Sisi, Cairo Univ Giza 
Egypt (To be presented by W. E. Campbell 

Efran Associates) 

Performance Characteristics of Lubricating Oil 
Between Disks,' by G. S. A. Shawki, and S. / 
El-Sisi, Cairo Univ., Giza, Egypt 

The Measurement of the Oil-Film Thickness 
Between Gear Teeth,' by A. Cameron, and 1. O 
MacConochie Imperial College of London 
London, England (Paper No. 58-—A-142) 


VI Ss THURSDAY, DECEMBER 4 —s 2:30 p.m. 


Special Topics in Hydrodynamic Lubri- 
cation 
Some Instabilities and Operating Characteristics 
of High-Speed Gas-Lubricated Journal Bearings,' 
by J. Cerubim, G. K. Fisher, Fairchild Engine & 
Aeroplane Co., and D. D. Fuller, Columbia Univ 
Gecipetee Journal Bearing Oil-Film Studies, ' by 
K. Gatcombe and G. G. Nelson, U. S. Naval 
ies Graduate School (Paper No. 58—A-1! 56) 
On the Effect of Lubricant Inertia in the pay of 
Hydrodynamic Lubrication,' by A. A ilne 
Thorntonhall, Glasgow, Scotland 


Vil FRIDAY, DECEMBER 5 9:30 a.m. 


Friction and Boundary Lubrication 
A Method of Radiotracer Counting for Engine- 
Wear Determination,! by E. H. Okrent, Esso 
Research & Engineering Co 


A Study of Dynamic Friction,' by NV. H. Cook 
M.1.T 

Resirn-Bonded Tetrafiuroethylene Films,' by 
A.J. Stock, Acheson Colloids Co 

VINE = FRIDAY, DECEMBER 5 = 22:30 p.m. 


Viscoelastic Properties of Lubricants 
A Review of Our Knowledge of Viscoelasticity,' 
by G. J. O' Donnell, Shell Development Co 

The Effect of Polymer Structure on Viscosity 
Shear Characteristics,' by R. M. Jolie, M R 
Fenske, and Klaus, Pennsylvania State 
Univ 

The Flow of Lubricating Grease,’ by A. W 
Sisko, Standard Oil Co. of Ind 


MECHANICAL ENGINEERING 











3 MONDAY, DECEMBER 1 9:30 a.m. 


Means 0 of Path-Generating Mechanisms by 
eans of a Programmed Digital Computer, by 
Univ., and 


Freudenstein, Columbia 


G N. Sandor, Time, Inc. (Paper No. 58-—A-85) 
Four-Bar Linkages--Approximate Synthesis, by 
R. T. Hinkle, Michigan State Univ., and Ww 
Worthley, United Aircraft Corp. (Paper No. 58 
A-130) 

Synthesis of the Four-Bar Linkage to Match Pre- 
scribed Velocity Ratios, by Philip Barkan and 
E. J. Tuohy, Gen. Elec. Co. (Paper No. 58 
A-115) 


erdinand 


il MONDAY, DECEMBER 1 2:30 p.m. 
Lateral Vibrations in Reciprocating Machinery, 
by ¢ owell, Worthington Corp. (Paper No 
58—A-79) 

History of the Development, Design, Fabrication, 
and Proof Testing of the Atomic Blast Simulator 
for the U. S. Naval Civil Engineering Labora- 
tory,’ by W. W. Boynion, Boynton Associates 


Designing to Reduce Down Time, by D. / 
Dumond, The Cross Co. (Paper No. 58-—-A-131) 


Wile = TUESDAY, DECEMBER 2. 9:30 a.m. 


An Application of Statistics to the Dimensioning 
of Machine Parts, by VM. F. Spotis, Northwestern 
Univ. (Paper No. 58—A-44) 


The Dynamic Analysis and Design of Relatively 
Flexible Cam Mechanisms Having More Than 
One Degree of Freedom,' by R. C. Johnson, Yale 
Univ 


~~ of ‘‘Zytel’’ Nylon Resin Spur Gears,' by 
W. Hall and H. H. Alvord, Univ. of Michigan 


Hib = TUESDAY, DECEMBER 29:30 a.m, 
Jointly with Production Engineering and Applied 
Mechanics 


See Production Engineering Il 


Iv TUESDAY, DECEMBER 2 2:30 p.m. 


A Theory for the Effect of Mean Stress on Fa- 
tigue of Metais Under Combined Torsion and 
Axial Load or Bending, by W. N . Findley, Brown 
Univ. (Paper No. 58-—A-61) 

An Analysis of Critical Stresses and Mode of 
Failure of a Wire Rope, by W. L. Starkey, Ohio 
State Univ., and H. A. Cress, Battelle Memorial 
Inst. (Paper No. 58—A-63) 

Extension of Holzer-Myklestad-Proh! Calcula- 
tion of Turborotor Critical Speeds,' by R. / 
Urban, Mlinois Inst. of Tech 


Va WEDNESDAY, DECEMBER3 9:30 a.m. 
Jointly with American Society of Tool Engineers 
The following papers were originally presented 
at the ASTE annual meeting May 1-8, 1958, in 
Philadelphia, Pa. 

For Tools and Dies—-New Epoxy Fiber Composi- 
tions,' by A. P. Massucchelli, Bakelite Co., Div. 
of Union Carbide Corp 


Pelettoget Behavior of Metals and Plastics,’ by 
J. Weiter, Marquette Univ., and A. O. Schmidt 
Ke arney & Trecker Corp.; Marquette Univ 


Vb WEDNESDAY, DECEMBER 3 9:30 a.m. 
Jointly with Production Engineering 
See Production Engineering IV 


Vice THURSDAY, DECEMBER 4 9:30 a.m. 


Jointly with Aviation, Production Engineering, and 
Instruments and Regulators 


See Aviation Via 


Vib THURSDAY, DECEMBER 4 9:30 a.m. 
Jointly with Safety and Production Engineering 
See Safety Il 


MECHANICAL ENGINEERING 


Official Notice 
ASME Business Meeting 


Tue Annual Business Meeting of 
the members of The American 
Society of Mechanical Engineers 
will be held on Monday afternoon, 
December 1, 1958, at 4:45 p.m., 
at the Statler-Hilron Hotel, New 
York, N. Y., as part of the Annual 
Meeting of the Society. 

Members are urged to attend 


Vilee THURSDAY, DECEMBER 4 2:30 p.m. 


Jointly with Aviation, Production Engineering, 
and Instruments and Regulators 


See Aviation Vilb 


VIIb THURSDAY, DECEMBER 4 2:30 p.m. 
Jointly with Safety and Production Engineering 
See Safety Ill 


MAINTENANCE 
SESSIONS 


WEDNESDAY, DECEMBER 3 
Jointly with Lubrication 


See Lubrication Il 


Il WEDNESDAY, DECEMBER3 2:30p.m. 
Jointly with Management 


See Management IV 


9:30 a.m. 


Sline 


Hil = THURSDAY, DECEMBER 4 
Maintenance-Control Center,' by L. G 
Associated Industrial Consultants 

A New Look at Specialized Refractories as Main- 
tenance Tools,' by R. W. Brown, The Carborun 
dum Co 


MANAGEMENT 
SESSIONS 


TUESDAY, DECEMBER 2 


Jointly with Maintenance 
The Engineer as an Administrator 

Why More Engineers are not _Considered for 
Administrative Positions, by ». Schoeller, 
Remington Rand Div. of Sperry-Rand Corp 
Paper No. 58--—A-163) 

Developing From an Engineer to an Administra- 
tor,' by O. J. Siselove, Newark College of Engrg 
Value of Engineering Experience in an Adminis- 
trative Position,’ by J. B. Joynit, N. Y. Central 
RR 


la 2:30 p.m. 


TUESDAY, DECEMBER 2 2:30 p.m. 
Jointly with Production Engineering 

See Production Engineering Il 
ll TUESDAY, DECEMBER 2 8:00 p.m. 


Jointly with Power 
See Power IV 


Hil = WEDNESDAY, DECEMBER3 9:30a.m. 


Jointly with Aviation and Human Factors Society 
of America 


9:30 a.m. 


Used in Human-Factors 
Engineering 
Human-Engineering Methods for System De- 
velopment,' by H. P. Van Cott, IBM Corp 

Data Collection for the Design and Evaluation of 
Man-Machine Systems,' by J. H. Ely, Dunlap & 
Associates, Inc 


Simulation Techniques in Human-Factors Re- 
search,' by C. P. Seitz, Grumman Aircraft 


Engrg. Corp 


Techniques 


IW WEDNESDAY, DECEMBER 3 2:30 p.m. 


Jointly with Aviation and Human Factors Society 
of America 
See Aviation IVb 


MATERIALS HANDLING 


| TUESDAY, DECEMBER 2 9:30 a.m 


The Use of Elementary Statistics to Analyze 
Materials-Handling Problems,' by W. J. Richard 
son, Lehigh Univ 

Some New Concepts in the Systems Engineering 
of Materials- Handling Operations,' by Allan 
Harvey, Dasol Corp 


4h TUESDAY, DECEMBER 2 2:30 p.m. 


Influence of Size on the Rate of Gravity Flow of 

Spherical Particles,’ by Robert LaForge, Univ. of 

Tennessee 

a a for Solids-Bulk Containers, by 
W. Wesson, Union Carbide Chemicals Co 

ee No. 58—-A-89) 


Hil §=WEDNESDAY, DECEMBER 3 9:30 a.m. 


Some Considerations in the Life Determination 
of Lift Trucks, by R. O. Swaim, Syracuse Univ 
Paper No. 58 —A-88) 

British Materials Handling, by J. C. Somers 
Industrial Products Engrg. Co. (Paper No. 58 
4-80) 


MECHANICAL PRESSURE 
ELEMENTS 


WEDNESDAY, DECEMBER 3 2:30 p.m. 


Jointly with Instruments and Regulators 


Pressure-Defiection Nonlinearities of Cor- 
rugated Diaphragm Capsules,‘ by W. G. Brom 
bacher and C. J. Jenny, Bendix Aviation Corp 
The Dynamic Response Behavior of Diaphragms 
in Relation to the Driving Function and Sur- 
rounding Media,' by F. F. Liu, Dresser Dy 
namics, Inc 

Bending and Stretching of Corrugated Dia- 
phragms, by R. F. Dressier, National Bureau of 
Standards (Paper No. 58—A-62) 

Tests on Deflection of Fiat Oval Bourdon Tubes, 
by G. Kardos, Aviation Electric Ltd. Montreal 
Que., Canada (Paper No. 58—A-67) 
Diaphragm-Characteristics Design and Termi- 
nology,’ by F. B. Newell, Taylor Instrument Com 
panies 

Theory of High-Pressure Bourdon Tubes,’ by 
W. Wuest, Aerodynamic Research Inst., Géttin 
gen, Germany (Translated by L. M. Van der Pyl 
Rockwell Manufacturing Co.) (Paper No. 58 
A-119) 





MONDAY, DECEMBER 1 9:30 a.m. 
Jointly with Effect of Temperature 
Creep of Metals 


Creep-Rupture Stre: of Austenitic Cr-Ni-Mo 
Steel in Sheet and r Form, by G. V. Smith, 
F. Garofalo, R. W. Whitmore, and R. R. Burt 
U.S. Steel Corp. (Paper No. 58—A-102) 
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A General Approach to the Practical Solution of 
Creep Problems, by A. Mendelson, M. H. Hirsch- 
berg, and S. S. Manson, NACA, Lewis Flight 
Propulsion Lab. (Paper No. 58—A-98) 
Multiaxial Creep Studies on Inconel at 1500 F,' 
by C. R. Kennedy, Oak Ridge National Lab.; 
W. O. Harms, Univ. of Tennessee; and D. A 
Douglas, Oak Ridge National Lab. 

Correlation of — -Temperature Creep and Rup- 
ture Data, by Hans Conrad, Westinghouse Re- 
search L abs (Paper No. 58—A-96) 

Comparison of Parameter Methods for Extrapo- 
lating High-Temperature Data, by M 
Goldhof,, Gen Elec. Co. (Paper No 58—A-121) 


Ib MONDAY, DECEMBER 1 9:30 a.m. 


Jointly with Plastic Flow of Metals, Applied 
Mechanics, Lubrication, and Production Engi- 
neering 
See Plastic Flow of Metals 


il MONDAY, DECEMBER 1 2:30 p.m. 
Irradiation of Haynes 25 and Inconel X Compres- 
sion Springs in High-Temperature, High-Pres- 
sure ater, by R. L. Mehan, Gen. Elec. Co. 
(Paper No. 58—A-94) 

Evaluation of Material Wear and Self- Welding in 
Sodium-Cooled Reactor Systems,' by B 
Jerman, Allis-Chalmers Manufacturing Co., 
R. C. Williams, Wisconsin Power & Light Co., 
and D. O. Leeser, Atomic Power Dev. Associates 
Inc 


iL || TUESDAY, DECEMBER 2 9:30 a.m. 
Jointly with Effect of Temperature 


Thermal Cycling 
Thermal-Stress-Ratchet Mechanism in Pressure 
Vessels, by D. R. Miller, Gen. Elec. Co. (Paper 
No. 58—A-129) 

Refractory- Metal Facings for Protection of Metal 
Surfaces Subjected to Repeated High-Tempera- 
ture Pulses,' by A. Cohen, Convair Astronautics, 
Div. of Gen. Dynamics; and E. Homer, Radio 
Corp. of America 

The Failure of Structural Metals Subjected to 
Strain-Cycling Conditions,’ by R. W. Swindeman 
and D. A. Douglas, Oak Ridge National Lab. 


L TUESDAY, DECEMBER 2 12:15 p.m. 
Metals Engineering Luncheon 


iv TUESDAY, DECEMBER 2 2:30 p.m 


Jointly with Effect of Temperature 
Thermal Strain Cycling Workshop 


Panel Members 
L. F. Coffin, Jr., Gen. Elec. Co 
B. Langer, Westinghouse Elec. Corp. 
B. J. Lazan, Univ. of Minnesota 
D. A. Douglas, Oak Ridge National Lab 


NUCLEAR ENGINEERING 


t MONDAY, DECEMBER 1 


Nuclear Energy for Industrial Heat,' by 
Tarrice, Stanford Univ 

The Conversion of High-Energy Radiations to 
Stored Chemical Energy,' by D. S. Ballantine, 
Brookhaven National Lab 

Power From Radioisotopes,' by K. B 
The Martin Co 

Conversion of Plasma Energy Into Electrical 
Energy,' by W.1/. Linior, Hughes Aircraft Co 
Nonmilitary Uses of Nuclear and Thermonuclear 
Explosions,' 





9:30 a.m. 
R. R 


Johnson, 


ll MONDAY, DECEMBER 1 


Jointly with Safety 
Studies of Nuclear Accidents in Fast-Power Reac- 
tors,' by W. J. McCarthy, R. B. Nicholson, D 
Okrent, and V. Z. Jankus, Atomic Power Dev 
Associates, Inc 
Sources of Fuel-Element Instability,' by A. H. 
Willis, Gen. Elec. Co 


2:30 p.m. 


! Paper not available—see box on page 117. 
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A Quantative Approach to Evaluation of Risk in 
Locating a Reactor on a Given Site,' by H. J 
Gomberg, Univ. of Michigan, and T. H. Bassett 
Power Reactor Dev. Corp. 

Modifications, Improvements, and Simplifications 
of Environmental Reactor Hazard Evils! 

The Experience in the U. S. With Reactor Opera- 
tion and Factor Safeguards,' by C. R. McCullough, 
AEC 

Critical Flow Velocities for Collapse of Reactor 
Parallel-Plate Fuel Assemblies,' by D. R. Miller 
Gen. Elec. Co. 


il TUESDAY, DECEMBER 2 9:30 a.m. 


Scale-Model Tests for Evaluating Outer Contain- 
ment Structures for Nuclear Reactors,' by W. EF 
Baker, Aberdeen Proving Ground 

Hydrodynamic Problems of Reactor Contain- 
ment,' by F. B. Porzel, Armour Research Founda 
tion 

Reactor Somtramens,' R. O 
National Lab 

Engineering Considerations in Reactor-Pressure 
Vessels,’ by E. C. Miller, Oak Ridge National 
Lab. 

Vapor Containers for Nuclear Power Plant,' by 
C. T. Chave, Stone & Webster Engrg. Corp 


Britian, Argonne 


iv TUESDAY, DECEMBER 2 


Molten Fluoride Power Reactor,’ 
Pherson, Oak Ridge National Lab 
The Gas-Cooled Reactor Experiment, 
Newby, Aerojet-General Corp. 

Design Studies on Heavy Water,' by 
Petrick, Argonne National Lab. 


2:30 p.m. 
by H. G. Ma 


by G. A 


Michael 


Vv TUESDAY, DECEMBER 2 2:00 p.m. 


Summary of Experiments (Thermonuclear) at 
Oak Ridge,' by H. C. Hoy, Oak Ridge National 
Lab. 

Thermonuclear Experiments at 
California Radiation Laboratory,' by 
Damm, Univ. of California 
Thermonuclear Experiments at Los 
Scientific Laboratory’ 

Thermonuclear Experiments at Princeton Univer- 
sity,' by Robert Mills, Princeton Univ. 


University of 
Charles ( 


Alamos 


OIL AND GAS POWER 
SESSIONS 


| MONDAY, DECEMBER 1 9:30 a.m. 


Formation of Pressure Pulses by Exhaust Blow- 
down, by A Hussmann, Pennsylvania State 
Univ., and W. A. Pullman, Rugby College of 
Engineering by hnology, Rugby, England (Paper 
No. 58 14 

Simulation my a Reciprocating Compressor on an 
Electronic Analog Computer, by Walter Brunner 
Electronic Associates, Inc. (Paper No. 58—A-146) 





il MONDAY, DECEMBER 1 2:30 p.m. 


A Study, Using Radioactive Lubricating Oil, of 
the Rate of Oil Consumption in an Operating 
Diesel Engine, by M. Pobereskin and D. N 
Sunderman, Battelle Memorial Inst., and E. J 
Fithian, Cooper- Bessemer Corp (Paper No. 58 
A-143) 

Suppression of Engine-Exhaust Noise, by Roy 
Kamo, Armour Research Foundation (Paper No 
58—A-144) 


i TUESDAY, DECEMBER 2 9:30 a.m. 


Storage-Tank-Design Practices to Avoid Brittle 
Fracture, by J. S. Clarke and T. F. Leahey, Esso 
Research & Engrg. Co. (Paper No. 58—-A-149) 
Design and Analysis of Welded Bago. Vessel- 
Skirt Support, by NV. A. Weil and J. Murphy, 
The M. W. Kellogg Co. (Paper No. Prd -A 153) 


MECHANICAL 


ll TUESDAY, DECEMBER 2 2:30 p.m 


Hazards Associated With the Storage of LPG, by 
R. B. Jacobs and F. A. U pson, St: andard Oil Co of 
Ind. (Paper No. 58-—A-151) 

‘*H-Iron’’ Provess Uses Refinery Techniques ons 
By-Product Hydrogen, by F. D. Hoffert, E 
Kelly, and A. M. Squires, Hydrocarbon Rie 
Inc. (Paper No. 58—A-158) 


PLASTIC FLOW OF METALS 
SESSION 


i MONDAY, DECEMBER 1 9:30 a.m. 
Jointly with Metals Engineering, Applied Mechan- 
ics, Lubrication, and Production Engineering 
Effects of Friction in Plastic Forming of 
Metals 


The Distribution of Contact Pressures in the 
Rolling of Metals,' by C. W. MacGregor, consult 
ing engr Philadelphia Pa., and R. B. Palme 
Western Elec. Center 

The Effects of Friction in Rolling of Metals,' by 
M.D. Stone, United Engrg. & Foundry Co 

The Measurement of Dry Sliding Friction at 
Elevated Temperatures, by D. E. Miller, Dole 
Valve Co 


Forum—Promising Avenues for Future Research 


MONDAY, DECEMBER 1 9:30 a.m. 
Jointly with Boiler Feedwater Studies 
See Boiler Feedwater Studies | 


Il MONDAY, DECEMBER 1 2:30 p.m. 
Jointly with Boiler Feedwater Studies 
See Boiler Feedwater Studies Il 


Hl = TUESDAY, DECEMBER 2 2:30 p.m. 
Jointly with Fuels 
See Fuels IV 
iv TUESDAY, DECEMBER 2 


Jointly with Management 


The Challenge to American Science and Engi- 
neering, by Allen Keni and J. W. Perry, Western 
Reserve Univ. (Paper No. 58-—A-66) 
Engineering Information—All is Not Lost, by 
R. H. Phelps, Engineering Societies Library 

The Gross Dimensions of the Technical Informa- 
tion Problem, by H. V. Kincaid and O. W 
Whitby, Stanford Research Inst 


VW =e WEDNESDAY, DECEMBER 3 9:30 a.m. 


What Industry Wants From the Electric-Utility 
Industry, by P. L. Richardson, E. 1. du Pont de 
Nemours & Co., Inc 

The Unique Delaware Power and Light-Tide- 
water Agreement, by F. P. Hyer, Delaware 
Power & Light Co 


Panel Members 
W.s Philadelphia Electric Co 
R. Boberg, Scott Paper Co 
P.L. Richardson, E.1.du Pont de Nemours & Co 
Inc 
J. W. Irvine, 
Dock Co 


Sims, 


Newport News Shipbuilding & Dry 


Vie WEDNESDAY, DECEMBER 3 2:30 p.m. 


Effect of Steam-Turbine Reheat on Speed-Gover- 
nor Performance, by Charles Concordia, Gen. Elec 
Co. (Paper No. 58-—A-36) 

The Application of Computers to the Small Power 
Plant,' by E. S. Monroe, Jr., E. 1. du Pont de 
Nemours & Co., Inc 


ENGINEERING 











Generalized Steam-Power-Plant Heat Balance 
for Digital-Computer Application,’ by Alexander 
Zabludowsky, Stone & Webster Engrg. Corp 


Vib WEDNESDAY, DECEMBER 3 2:30 p.m. 
Jointly with Properties of Steam 
See Properties of Steam 


VII WEDNESDAY, DECEMBER 3 8:00 p.m. 


Thermal Performance of the Philo Supercritical 
Unit,' by A. S. Grimes and J. A. Tillinghast, 
Atnerican Elec. Power Service Corp 

A New Performance Criterion for Steam-Turbine 
Regenerative Cycles,' by J. K. Salisbury, consult 
ing engineer, Atherton, Calif 

A Combined Steam-Gas-Turbine Cycle to Use 
Coal,' by R. W. Foster-Pegg, ALCO Products Inc 


VINE §=THURSDAY, DECEMBER 4 9:30 a.m. 
Shot Cleaning—Its Development and Use for 
Cleaning Economizers, Tubular Air Heaters, and 
Applicable Boiler Sections, by R. E. Chappell. 
Diamond Power Specialty Corp., and R. D 
Meyer (Paper No. 58-—A-104) 

A Comparison of Cross and Counterflow Cooling 
Towers,' by seph Lichtenstein, Burns & Roe 
Inc 

Thermal and Economic Considerations in the 
Application of Hydraulic Couplings for Boiler- 
Feed-Pump Drives,' by 7. J. Whelan, Stone & 
Webster Engrg. Corp 


IX THURSDAY, DECEMBER 4 2:30 p.m. 
Graphitization pumetee in Piping, by J. B. Nuchols 
and J. R. McGuffey, Union Carbide Nuclear Co 
Paper No. 58 A-56) 
Therma! Distortion of Rotors,' by D. F. Parent 
and D. P. Timo, Gen. Elec. Co 
Continuous Sodium-Tracer Technique in Steam- 
Purity Tests,' by R. Lawrance and R. J 
Ziobro, The Griscom-Russell Co 


x FRIDAY, DECEMBER 5 9:30 a.m. 


Jointly with Applied Mechanics 

Stresses Near a Circular Opening in a Flat Plate, 
Reinforced With a Cylindrical Outlet,’ by EO. 
Wate Yale Univ 

Stresses in Contoured Openings of Pressure 
Vessels, by D. E. Hardenbergh, Pennsylvania 
State Univ 

A Three-Dimensional Photoelastic Study of 
Stresses Around Reinforced Outlets in Pressure 
Vessels, by C. E. Taylor, N.C. Lind, and J. WU 
Schwetker, Univ. of Illinois (Paper No. 58—-A-148) 


xX! FRIDAY, DECEMBER 5 2:30 p.m. 


Jointly with Process Industries 
See Process Industries IV 


POWER TEST CODES 
SESSION 


i TUESDAY, DECEMBER 2 9:30 a.m. 
Power Test Codes Thermometer Wells, by J. W 
Murdock S. Naval Boiler & Turbine Lab 

The Calibration of Thermocouples by ees 
Point Baths and Empirical Equations,' by R 
Benedict, Westinghouse Elec. Corp 


PROCESS INDUSTRIES 
SESSIONS 


i THURSDAY, DECEMBER 4 9:30 a.m. 
Influence of Hot and Cold-Storage Loads on the 
Refrigerated-Space Temperature of a Cooling 
Complex,' by C. F. Kayan, Columbia Univ 
Air-Conditioning System for an Electronic-Data- 
Processing-Machine Room,' by Batley 
Whitman, Requardt & Associates, Consulting 
Engineers 


il THURSDAY, DECEMBER 4 


Jointly with Fuels 


Incinerators and Air Pollution 
Wastes Incineration,' by W. S. Elliott 
Heat From Incineration,’ by H. G 
Combustion Engineering Co 
a Pollution Resulting From Incineration,’ by 

P. Flood, Dept. of Air Pollution Control 


2:30 p.m. 


Meissner, 


MECHANICAL ENGINEERING 


Metals 
Incinerator 
Castine Inst 
Relationship of Incinerator-Refractories Design 
to Air Pollution,' by R Engdahi and J. D 
Sullivan, Battelle Memorial Inst 


||] FRIDAY, DECEMBER 5 9:30 a.m. 


The Compacting Process A Method of Particle 
Agglomeration,’ by G. J. Jennich and H. D 
Vanderlip, Allis-Chalmers Manufacturing Co 
Atmospheric Gas-Fired Infrared Heater for 
Processing Application,’ by Mark Resek, consult 
ing engineer, Shaker Heights, Ohio 


iv FRIDAY, DECEMBER 5 


Jointly with Power 


Power-Heat-Balance Considerations in hy J 
and Operation of Industrial Plants,' _by J 
Hudson, E. I. du Pont de Nemours & Co., Inc 


The Utilization of Waste Heat,' by J. H. Potter 
Stevens Inst. of Tech 


PRODUCTION ENGINEERING 
SESSIONS 


i MONDAY, DECEMBER 1 9:30 a.m. 


Jointly with Plastic Flow of Metals, Metals Engi- 
neering, Applied Mechanics, and Lubrication 


See Plastic Flow of Metals 


For High- Temperature Application in 
Design.' by E. Schoefer, Alloy 


2:30 p.m. 


il TUESDAY, DECEMBER 2 9:30 a.m. 


Jointly with Machine Design and Applied Mechanics 
Machinability of Metals,? by Hidehiko Takeyama 
and E. Usui, The Government Mechanical Lab 

Tokyo, Japan (Paper No. 58—A-161 

Vibrations of Flexible Precision-Grinding Spin- 
dles, by R. S. Hahn, The Heald Machine Co 
(Paper No. 58-—A-97) 

Self- apoted Daan in Metal Cutting,’ by 
N. Cook, M.I 

The Efficient Ses of Welded Steel in Machine De- 
sign,' by O. W. Blodgett, The Lincoln Elec. Co 


iW 2:30 p.m. 


TUESDAY, DECEMBER 2 
Jointly with Management 
Operations Analysis 

The Use of Simulation i in Management Analysis 

A Survey,' by D 7. Malcolm, Booz, Allen & 

Hamilton 

Employment Stabilization, 

D. Little, Inc 


Practical Use of Analysis Techniques in System 
Simulation,' by A. W. Baldgref, The Rand Corp 


IW WEDNESDAY, DECEMBER3 9:30 a.m. 


Jointly with Machine Design 
Development and Application of Trepanning,' by 
4.C. Heidenreich, The Warner & Swasey Co 
Abrasive Finishing of Hard Gears,' by Harry 
Pelphrey, Michigan Tool Co 
The Effects of Recent Industrial Diamond De- 
velopments,' by C. J. Fanning, General Motors 
Inst 


Vv WEDNESDAY, DECEMBER 3 2:30 p.m. 
Kennametal Dynamometer Utilizes the High YME 
of Carbide for Rigidity in Construction, by J. M 
Galimberti, Kennametal, Inc. (Paper No. 58 
4-87) 

High-Range Plasticity of Metals Beyond Normal 
Work Hardening, by E Crane and W. S 
Wagner, E. W. Bliss Co. (Paper No. 58-—A-132) 
The Wear of Abrasives in Grinding,’ by G. J 
Goepfert, and Josephine L. Williams, The Cin 
cinnati Milling Machine Co. (Paper No. 58-—A 
157) 


Vie = THURSDAY, DECEMBER 4 


Jointly with Aviation, Machine Design, 
Instruments and Regulators 


See Aviation Via 


Iby J. F. Magee, Arthur 


9:30 a.m. 


and 


Vib THURSDAY, DECEMBER 4 9:30 a.m. 


The Effect of Process Variables on Extrusion 
Pressures in Lead, by Joseph Frisch and E. G 
Thomsen, Univ. of California (Paper No. 58 
A-109) 

! Paper not available—see box on page 117 
2? Not presented orally 


Approximate Solutions to a Problem of Press 
Forging, by A. S. Kobayashi, Illinois Inst. of 
Tech., and E. G. Thomsen, Univ. of California 
Paper No. 58—A-140) 

Theory and Experiment of Press Forging Azieym- 
metric Parts of Aluminum and Lead, by A 
Kobayashi, Ilinois Inst. of Tech., and R 7 
J.T. Lapsley, Jr., and E. G. Thomsen, Univ. of 
California (Paper No. 58—-A-154) 


Vile THURSDAY, DECEMBER 4 =. 9:30 a.m. 


Jointly with Safety and Machine Design 
See Safety Il 


Vila THURSDAY, DECEMBER 4 2:30 p.m. 


Jointly with Aviation, Machine Design, and Instru- 
ments and Regulators 


See Aviation Vilb 


VIIb THURSDAY, DECEMBER 4 2:30 p.m. 


A Three-Dimensional Tool- me Equation 
Machining Economics, by B. N. Colding, The 
Cincinnati Milling Machine Co. (Paper No. 58 
A-123) 

Some Observations on the Shearing Process in 
Metal Cutting, by A. S. Kobayashi, Illinois Inst 
of Tech., and E. G. Thomsen, Univ. of California 
Paper No. 58—A-139) 

Observations on the Angle Relatienship in Metal 
Cutting, by D. M. Eggleston, R. Herzog, and 
E. G. Thomsen, Univ. of California (Paper No 
58—A-138) 


Ville THURSDAY, DECEMBER 42:30 p.m. 
Jointly with Safety and Machine Design 
See Safety Ill 


PROFESSIONAL PRACTICE 
COMMITTEE 


a MONDAY, DECEMBER 1 


Licensing of Engineers,’ by WW 
Preheater Corp 
Operational Problems of the Medium-Sized Con- 
sulting Engineer's Office,’ by J M. Pryke 
Slocum & Fuller 

Session will be followed by 
which cocktails will be served ona 
basis 


2:30 p.m. 
H. Larkin, Air 


a social period at 
“Dutch Treat 


PROPERTIES OF STEAM 


WEDNESDAY, DECEMBER 3 
Jointly with Power 


2:30 p.m. 


RAILROAD 


I THURSDAY, DECEMBER 4 2:30 p.m. 


Progress in Railway Mechanical Engineering 
1957-1958,' by D. R. Meier, Gen. Elec. Co 
Glass Fiber Banding on Traction-Motor Arma- 
tures,' by E. ¢ Appleby, Westinghouse Elec 
Corp 
The Economics of Reclamation of EMD 567 
Eagine Cylinders With Porous Chrome,' by 
M.A. Van der Horst and Russell Ryles, Van 
oe Horst Corp 


il FRIDAY, DECEMBER 5 9:30 a.m. 


Low-Carbon-Intermediate-Manganese Construc- 
tional Steel Castings,’ by R. D. Engquist, Ameri 
can Steel Foundries 

Use of Radioactive Tracers for Evaluation Ware 
in Locomotive Diesel Engines,’ by P Garin 
Southern Pacific Co. 

Diesel Lube Oils, Their Filtration and Bafect on 
Engine Life,' by Ray McBrian and L.C. Atchis 
Denver & Rio Grande Western RR Co 


i FRIDAY, DECEMBER 5 2:30 p.m. 


eee of the Development of Draft Gears,' by 
T. Olsen, Peerless Equipment, Div., Poor & 
co 
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Car-Oil Development,’ by R. F. Meeker and 


D.C. McGahes, The Texas Co 
Train-Resistance Study,' by W. M 
Association of American Railroads 


Keller 


RUBBER AND PLASTICS 
SESSIONS 


n WEDNESDAY, DECEMBER 3 9:30 a.m. 


Epoxy Resins and Their Application as Adhe- 
sives,' by Richart, S. H. Richardson, and C, F. 
Pitt, nabelite Co 

The Strength of Curved-Glued-Laminated Wood 
Timbers as Affected by Radius of Curvature and 
Lamination Thickness,' by W. J. Finnorn, Timber 
Engineering Co., and Andrew Rapavi, Bureau of 
Ships 

Control of Flexural Strength of Glass-Fiber Resin 
Laminated by Glass-Surface Treatment and 
Theoretical Implications,' by N. M. Trivisonno 
B. F. Goodrich Research Center 

Recent Developments in Reinforcement,' by 
W. E. Dirkes, Wright Air Development Center 
Prediction of Load and Creep-Defliection in 
Beams and Eccentrically Loaded Members,' by 
O. M. Sidebottom and Sangiah Dharmarajan, 
Univ. of Illinois 

Room-Temperature Vulcanizing Silicone Rubber, 
a Versatile New Engineering Material,’ by R 
Treat, Jr., Gen. Elec. Co 


il WEDNESDAY, DECEMBER 3 2:30 a.m. 


Some High-Speed Tensile Properties for Thermo- 

plastics, by R. E. Ely, Army Rocket & Guided 

Missile Agency, Redstone Arsenal 

Dougie With ‘‘Delrin’’ Acetal Resin,' by 
C. Warriner, E. 1. du Pont de Nemours & Co 

He 

Applications of Solid Polyurethane,' by K. H 

Grim, Disogrin Industries, Inc 

Review of Developments in Plastics Engineering 

1957-1958,' by R. A. Clark and R Leininger 

Battelle Memorial Inst 

Polymers Are Not Products in Plastics Fabrica- 

tion,' by J Tollar, The Dow Chemical Co 


Hl = THURSDAY, DECEMBER 4s 9:30 a.m. 
Design of Engineering Properties in 
Plastics 


Molecular, Microscopic, and Macroscopic Struc- 
tural Data in the Design of Plastics-Molding 
Compositions to Fit Service Specifications,’ by 
R. M. Evans, The Master Mechanics Co., and 
E. G. Bobaick, Case Inst. of Tech 

Significance of Physical Test Methods in Inter- 
preting Design Properties of Plastics,’ by R 
Evans, The Master Mechanics Co., and S. M 
Skinner, Case Inst. of Tech 

Chemical Degradation and Mechanical Testing of 
Polyethylenes,' by J Henderson, T Serafini 
and £. G. Bell, Case Inst. of Tech 


Paper not available—see box on page 117 


The Liaison Problem of the Translation of Labora- 
tory-Design Data Into Production Practice,’ by 
Robert Gelin and R. F. Toomey, Case Inst. of 
Tech., and William Elisiager, The Glidden Co 
Important Design Considerations for Reinforced 
Plastics,' by Harry Nara, Case Inst. of Tech. 
Summary of Papers Presented at Rubber and 
Plastics Sessions 1, 2, and 3, by D. H. Cornell, 
Gen. Elec. Co 


SAFETY 
SESSIONS 


MONDAY, DECEMBER 1 2:30 p.m. 
Jointly with Nuclear Engineering 
See Nuclear Engineering ‘I 


Il = THURSDAY, DECEMBER 4 =: 9:30 a.m. 


Jointly with Production Engineering and Machine 
Design 

Specification and Selection of Production-Stamp- 

ing Presses,' by Carl Pearson, Fisher Body Div. 

Human Factors in Machine Design,' by D. B 

Learner, General Motors Corp 

Medicine, Philosophy, and Management,’ by 

D. H. Hogshead, E. 1. du Pont de Nemours & Co 

Inc 


Hl §=s THURSDAY, DECEMBER 4 —s 2:30 p.m. 


Jointly with Production Engineering and Machine 
Design 
Prime and Producing Ac- 


Press Design for 
Georgef, Danley Machine 


curacy,' by Basil 
Specialties, Inc 
How Press Designs Have Improved Safety in 
Industry,' by Norman Duniap, Minister Machine 
Co 


SOLAR ENERGY 


FRIDAY, DECEMBER 5 


Energy Storage 
Electrical Storage of Solar Energy,' by H. L 
Foote C. Shair, and D. H. Smith, Bell Tele 
phone Labs 
Selective Surfaces and Absorbers,’ 
Farber, Univ. of Florida 


9:30 a.m. 


by E. A 


Panel: Selective-Absorptive Surfaces 


TEXTILE ENGINEERING 
SESSIONS 


FRIDAY, DECEMBER 5 





9:30 a.m. 


| FRIDAY, DECEMBER 5 2:30 p.m. 


WOOD INDUSTRIES 
SESSIONS 


t FRIDAY, DECEMBER 5 9:30 a.m. 


Recent Design and Progress in the Far Eastern 
Plywood Plants’ 

European Research and Development in Wood- 
working Machinery’ 

Recent Developments in Balsa Wood 


WOMEN’S 
PROGRAM 
SUNDAY, NOVEMBER 30 


Registration 
‘‘Early Bird 


2:00 p.m 


4:00 p.m Party 


MONDAY, DECEMBER 1 


Registration 

Coffee Hour 

President's Luncheon 

Auxiliary Workshop 

Social Get-Together for ASME 
Men and Women, Entertain 
ment Courtesy of Scandinavian 
Airlines 


8:00 a.m 
9:00 a.m 
12:15 p.m 
00 p.m 
00 p.m 


TUESDAY, DECEMBER 2 


Registration 
Coffee Hour 
Annual Business 
Auxiliary 
Sandwiches 
Tea Dance 
Night Club Tour 


8:00 a.m 
9:00 a.m 
10:00 a.m Meeting of the 
1: noon and Coffee 
p.m 
p.m 


DECEMBER 3 


Registration 

National Board Breakfast 

General Coffee Hour 

Glass Blowing Program 

Annual Luncheon and 
Show, Sert Room 
Astoria Hotel. Speaker 
Edward R. Murrow 

Theatre Party: ‘‘My Fair Lady 
or ‘‘The Music Man 


WEDNESDAY, 


8:00 a.m 
8:30 a.m 
8:30 a.m 
9:00 a.m 
12-00 noon Fashion 
Waldorf 
Mrs 


8:00 p.m 


THURSDAY, DECEMBER 4 


8:00 a.m 
8:30 a.m 
9:00 a.m 
12:00 noon 
7:00 p.m 
10:00 p.m. 


Registration 

Coffee Hour 

Auxiliary Workshop 

Luncheon and Speaker 

Annual Banquet and Reception 
Dance 


Symposium on Stall in Fluid Flow 
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Tue Fluid Mechanics Committee 
of the Hydraulics Division is plan- 
ning a Symposium on Stall to be 
held during the ASME Annual 
Meeting, Thursday and Friday, 
December 4 and 5, 9:00 a.m. to 
12:15 p.m., and 2:00 p.m. to §:15 
p.m. 

Stalling is the fluid phenomenon 
least understood but of greatest 
importance to the designer of 
turbomachinery, ducting, piping, 
valving, and any other fluid- 


The prediction 
almost 
always the key to: insight into 
the gross nature of the flow, 
analytical models of authenticity, 
and optimization. 


handling devices. 
of stalling behavior is 


The symposium is constructed of 


two parts: 

First, the consideration of the 
fundamental aspects of stall pre- 
diction and control; second, 
amples of actual cases wherein a 
rational approach to stall predic- 


tion and control has yielded gains 
in performance. 

All persons intending to attend 
this symposium should so indicate 
by writing directly to Robert C 
Dean, Jr., Ingersoll-Rand Com- 
pany, Phillipsburg, N. J., before 
November 15. A preprint collec- 
tion of outlines, figures, and refer- 
ences for each part of the Sym- 
posium program will be mailed 
before the meeting to these re- 


sponders. 





OCTOBER 1958 


MECHANICAL 





ENGINEERING 








1958 ASME Power Show to Feature Improved Heat Control 


New techniques in heat control will be 
featured among the many advanced de- 
signs at the 23rd National Exposition of 
Power and Mechanical Engineering in 
the New York Coliseum, December 1 to 
5. The Exposition will be held under 
the auspices of The American Society of 
Mechanical Engineers, and already manu- 
facturers of power and allied equipment 
have contracted for occupancy of the 
first and second floors of the display area 


Heat-Exchange Equipment 

Heat-exchange equipment has become 
one of the most fertile fields for invention 
in recent years. Even before the de- 
mands of atomic power plants had drawn 
attention to the apparent paradox of 
liquid metal cooling, changing concepts 
were beginning to influence designers. 
This year’s exposition will feature their 
latest advances 

Noteworthy have keen the applica- 
tions of the so-called thermal liquids 
which, unlike steam, are capable of ab 
sorbing heat without developing heavy 
pressures, even at relatively high tem- 
‘*Pressureless”’ em- 


peratures systems, 
ploying special chemical liquids—and in 
one imstance even eutectic salts—are 


used in temperature ranges from —100 to 
+1000 F for both heating and cooling 
applications. As a matter of course, the 
use of high-temperature nonvaporizing 
media entails specially engineered heat- 
exchange equipment in which heat-trans- 
fer rates are controlled throughout. 

One exhibitor has developed equip- 
ment for such exacting applications as 
plastics and rubber, oils and fats, drugs 
and pharmaceuticals, paints and var- 
nishes, paper and textiles, metal bonding, 
metal and ore processing, organic chemi- 
cals, and even snow melting. 


Instruments and Regulators 


The extent to which industrial equip- 
ment is being promoted into extreme op- 
erating conditions of temperature and 
pressure is underscored by the incidence 
of instruments and controls, newly de- 
signed or rebuilt, to withstand long 
ranges between the current extremes of 
cold and heat, and also to cope with cor- 
rosives, explosives, and many toxic sub- 
stances. 

Many exhibits will reflect this trend, 
also showing wide departures from con- 
ventional thinking. A newly designed 
high-pressure steam gage, new explosion- 
proof illuminators, and jet pumps for 
fueling and defueling missiles will be 
incorporated in one display. 
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Plastic solenoid valves for handling 
corrosive liquids will be another innova- 
tion. 

A number of displays will reflect the 
latest designs for level gages and special- 
ized instrument valving. There will bea 
boiler water-level indicator which com- 
pletely avoids the use of glass. Replac- 
ing the conventional water column is an 
indicator of like appearance in which the 
water-steam line is shown by a simulated 
water level that is positioned magneti- 
cally. Another exhibitor has developed 
a Miniature water-level indicator, as well 
as a pressure differential unit for remote 
indication. 


Machinery Speed-Up Advances 


Another field in which progress has 
entailed new manufacturing problems 
and produced additional equipment is 
the almost universal speed-up of ma- 
chinery. High speeds produce destructive 
vibration unless counteracted by im- 
proved design and perfected by better 
balance. In consonance with this trend 
a research organization has come forth 
with a vibration analyzer which permits 
revolving parts to be dynamically bal- 
anced without being dismantled. In one 
form, the analyzer acts as an electronic 
“‘brain,”’ effecting, it is said, a 50-per- 
cent reduction in the cost of the balancing 
machine. 

Power-Line Failure Control 

Uninterrupted power supply is of in- 
creasing importance as humanity be- 
comes more highly dependent on elec- 
tricity. In public auditoriums and other 
uses it is often required by law, while 
many industrial operations would be 
heavily damaged were not emergency 
current available in the event of power 
line failure. Several exhibits will offer 
solutions for this proklem. 

One line of automatic transfer switch- 
ing equipment cuts in an emergency 
power circuit when the main source 
fails, its distinguishing feature being a 
mechanical holdout. This type of lock- 
out avoids the ‘‘a-c hum” of switches that 
are held on line electrically. 

Another innovation in 
power supply equipment is a sealed unit 
consisting of a nickel cadmium battery 
with automatic charger and the necessary 
controls. This entirely self-sustaining 
package unit is especially designed for 
switchgear operation, relays, emergency 
lighting, and other standby services. 

Often, new equipment enlarges the en- 
gineering vocabulary, as in the ‘‘couple 


emergency 


This combines a differential 
expansion temperature switch with a 


switch.”’ 
thermocouple—two functions fulfilled 
by one simple, inexpensive unit. 

Instrumentation for the power plant 
continues to provide more precise infor- 
mation, more readably presented and 
with improved safeguards against man 
failure. In one group of instruments for 
the powerhouse a new force-balance sig- 
nal transmitter will be offered in ranges 
from 50 to 5000-lb operating pressures. 
A multipointer gage will provide twice 
the indications in less space than the con- 
ventional gage. 

Many displays will present effective 
solutions for operational problems com- 
mon to most plants. There will be high 
and low-pressure oil burners, parts and 
accessories, solvents that are said to con- 
vert sludge into combustible material, as 
well as soot-burning chemicals. 


Something New Has Been Added 


Air and electric torque-control equip- 
ment have been added to a line of boiler 
and condenser tube expanders specially 
designed to work on closely spaced tubes 
in thin sheets 

A complete line of preventive main- 
tenance-testing equipment includes a new 
5-kv dielectric test set, a new 6-voltage 
rectifier operated insulation tester, and a 
new precision tachometer. 

An excess-flow check snubber contrib- 
utes to plant safety by preventing the es- 
cape of noxious, toxic, or flammable liq- 
uids or gases. 

A line of “‘quick connects’’ includes 
plastic and metal O-seal fittings which 
form rapid leakproof connections against 
flat surfaces. A metal fitting with inter- 
changeable ferrules seals glass tube con- 
nections. 

A welding specialist will offer an ad- 
vanced low-amperage electrode that per- 
mits crack and porosity-free welding of 
dirt and oil-saturated cast iron; another 
for welding medium to high alloy steel, 
affording strengths up to 120,000 psi. 

The principal focus of the Exposition 
will be on the production and distribu- 
tion of power in industrial establish- 
ments of every description. Many of 
the exhibits concern the generation and 
distribution of energy in heat, electricity, 
gases, compressed air, and liquids, as 
well as motion. Examples of functional 
machinery and processing equipment will 
also be on view. 

This comprehensive array will be of 
interest to scientists and engineers, draw- 
ing visitors from the entire continent 
and many countries overseas. Admis- 
sion will be by invitation and registra- 
tion only, exclusive of the general public. 
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Heat-Transfer Divisions in Joint Conference 


Men of the ASME and AIChE 


who engineer the transmission of heat 


present latest in research and practice 


Sooner or later, research pays off 
This was apparent, again, as engineers 
attending the second national Heat- 
Transfer Conference added their technical 
papers to the growing literature. The 
year's writings revealed practical develop- 
ment of investigations which were in 
the pure-science stage 12 months ago 
(For the story of the first conference, 
see Mecuanicat ENGINEERING, October, 


1957, pp. 996-1000.—Editor.) 


Mecca for Heat-Transfer Engineers 

On banquet night, a speaker remarked 
that heat-transfer engineers were even 
more loyal to their science than to their 
companies. He added that this was a 
good thing for the companies. This 
loyalty to a subtle and exacting tech- 
nology drew 527 engineers to the second 
annual Heat-Transfer Conference and 
Exhibit, Chicago, Ill., Aug. 17-20, 
1958, held jointly by the American 
Institute of Chemical Engineers and The 
American Society of Mechanical Engi- 
neers 
water Beach Hotel on Chicago's swank 
North Shore, ‘18 minutes from the 
loop,’’ just below Northwestern Uni- 
versity’s campus at Evanston. The con- 
ference was sponsored by the _heat- 
transfer divisions of both societies. 

The ASME and the AIChE, between 
them, have most of the country’s heat- 
transfer engineers. At the banquet, 
main speaker Thomas H. Chilton, Mem 
ASME, and Technical Adviser to the Du 
Pont Engineering Department, spoke 
of ‘‘this happy example of intersociety co- 
operation."" Roland S. Stover, Vice- 
President of the ASME’s Region VI, 
made a plea for unification of the pro- 
fession in the manner of this joint heat- 
transfer conference, an objective seconded 
by Donald L. Katz, Vice-President of 
the AIChE. The development of joint 
conferences has long been an ASME 
goal, recognized as an important step in 
the dissemination of technical informa- 
tion. 
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Meetings were held in the Edge- - 


The men who met in Chicago to 
present and discuss technical papers 
represented more than 200 firms, a cross 
country’s industrial 
records show 

electric and 


section of the 
plant The conference 

aircraft firms, oil firms, 
electronic manufacturers Of 
there were boiler manufacturers and 
chemical firms. There were glass com- 
panies. Names ranged from Caterpillar 
Tractor to Atomic International, from 
Lockheed Missile Systems to Babcock & 
Wilcox, from General Foods to the 
Bureau of Mines. The burgeoning 
probiems of heat transfer turn up where- 
ever engineering is practiced. 


course 


Coming to a Boil 

Technically, the meeting was notable 
for its further exploration of the mecha- 
nism of boiling heat transfer. Where 
last year we saw a breakthrough in the 
understanding and calculation of these 
phenomena, the investigations have now 
advanced toward practical solutions 
for boilers, and for any evaporative 
type of operation. In such fields as 
nuclear power, the calculation of boiling 
heat transfer will mean more precise 
selection of equipment, more precise 
control of processes. 

An AIChE paper from Oak Ridge, 
entitled ‘‘A Preliminary Study of Boiling 
Burnout Heat Fluxes for Water in Vortex 
Flow,"’ discussed a higher rate of heat 
flow than ever before measured. 

(Note: It was said that a Russian book 
has been found—published in 1954 
which, when translated, may be of great 
value in this field. It also is rumored that 
one of the papers being prepared for the 
ASME Annual Meeting in New York, 
N. Y., Nov. 30-Dec. 5, 1958, may 
represent a new breakthrough. ) 

The conference also had solid papers 
from industrial sources—plant data for 
immediate practical application. Papers 
of this type were well received and 
aroused spirited discussion. The Ex- 
hibit, displaying heat-transfer equip- 
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Rate 
EDGEWATER 
BEACH 
noiae 


1 Registration mounts early in 
Chicago as 527 engineers gather 
at the Edgewater Beach Hotel to 
attend the second annual ASME- 
AIChE Heat Transfer Conference. 
Advances revealed that what was 
pure science 12 months ago, in 
many instances, is now in use. 


2 At the first technical session 
A. C. Mueller, Mem. ASME, chair- 
man of the AIChE Executive Com- 
mittee of the Heat Transfer Divi- 
sion made a speech to welcome the 
vast audience shown assembled in 
the Main Ballroom of the Edge- 
water Beach Hotel 


3 At the banquet head table are, 
left to right, George Bailie, Visking 
Company, chairman of the AIChE 
Chicago Section, who welcomed 
the conference to Chicago; Sig- 
mund Kopp, member of ASME 
Heat Transfer Division; and Alan 
Foust, member of the AIChE Ex- 
ecutive Committee 


4 Another view of the head table 
shows, /eft to right, R. S. Stover, 
vice-president, ASME Region VI; 
D. L. Katz of AIChE’s Executive 
Committee on Heat Transfer; and 
S. P. Kezios, chairman, Executive 
Committee, ASME Heat Transfer 
Division 
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ment, made a meeting ground for con- 
ferees and manufacturers’ representatives 
to discuss new developments—in instal 
lation, operation, and maintenance 

A most unusual technical paper, 
published in the September, 1958, issuc 
of Mecuanicat ENGINEERING, pp. 60-63, 
the technical Russian 
writing offered by Mrs. F. F. Buckland, 
Mem. ASME, of the General Electric 
Company at Schenectady Probably 
never has such a large audience followed 
their preprint copies so avidly during a 
presentation. Thestrange Russian alpha 
bet is primarily Greek and English 
characters, but unfamiliar pro 
It is startling to discover 


was lesson in 


with 
nunciations 
that a Russian word, which looks like 
something carved on an Egyptian tomb, 
becomes a familiar English word when 
knows how to the 


one pronounce 


symbols 


Dots Across the Sky 


Missile engineers in need of inspiration 
could repair to the hotel's roof, of an 
evening, and find a Ground Observer 
Corps station busy recording the passage 


of Russian hardware overhead The 


rocket of Russia's third satellite, making 
its tumbling circuit of the earth in a 
little more than an hour, happened to be 
visible, traversing its arc from horizon 
to horizon Its altitude: 670 miles 
Because it was tumbling, it reflected the 
sun's light intermittently, a series of 
dots across the night sky. Memorable 
remark by R. J. Faxon, Team Leader of 
the moon-watch station: “There. It’s 
just about over Texas now.”’ 

Close up, there were field trips, three 
of them, to the Argonne National 
Laboratory, to Armour Research Founda- 
tion, and a trip in which visits to Cook 
Research Laboratories and Northwestern 
Technological Institute were combined 
the Lab saw an 

boiling-water reactor, a 


Visitors to Argonne 
experimental 
liquid-metals experimental facility, and 
experiments in the preservation of food 
by irradiation. Steaks and chops had 
been placed in polyethylene bags and 
irradiated by gamma rays from fission 
products in spent fuel elements. Samples 
irradiated a year ago were unharmed by 
the passage of time, suggesting that here 
is a method of food storage of immense 
value to the world. (To the question of 


how the meat tasted, answers were 





evasive and/or unsuitable for publica- 
10n. 

Have you attended an anecdote session 
at a technical conference? It has possi- 
On Monday, the conference held 
eight 


bilities 
a luncheon at which each table 
men) was asked to scrounge up an anec- 
dote of heat-transfer engineering. One 
man from each table was appointed 
spokesman to report his table's contri- 
bution. Sample: The group who in- 
stalled a $30,000 pump to speed up heat 
transfer—and the rate declined. Pay-off: 
The pump proved to be just what the 
plant needed to flush slurry 

This half hour of 
pleasantry took place in the 
Polynesian Room, with its Sumatran 
huts, pillars from a Balinese temple, 
shields from Tanganyika. The sand- 
wiches were authentic Chicago. 


enginecring 
hotel's 


Banquet Night 


A conference banquet has a way of 
bringing the meeting into focus. At 
this banquet, engagingly toastmastered 
by Myron Tribus, Mem. ASME, of 
UCLA, a basic point became clear: 
This conference, like its predecessor at 





MECHANICAL ENGINEERING 


OCTOBER 1958 127 





Heat-Transfer Conference 


Main speaker at the banquet. T. 
H. Chilton, Mem. ASME, technical 
adviser to Du Pont Engineering 
Department, develops the theme 
that heat-transfer engineering in- 
evitably called for co-operation 
between the great engineering 
societies. 


G. M. Dusinberre of Penn State 
and Mrs. F. F. Buckland of GE 
at a Monday afternoon session. 
Mrs. Buckland presented a paper 
on Russian vocabulary to enable 
heat-transfer engineers to read 
Russian technical papers. 


State, achieved its greatest 
significance because of its co-operative 
character, its joint sponsorship by two 
leading engineering 
Chilton, the main 
fact that 


across 


Penn 


societies Mr 
speaker, brought 
heat transfer has 
professional lines, 
co-operation im- 


out the 
always cut 
making 
perative 

“As early as 1912 
electrical engineer 
Nobel Prize winner in physics 
presented a paper) . . . on heat transfer 
rates from fine wire to gases." 

At about the same time, Mr. Chilton 
related, the Journal of Industrial and 
Engineering Chemistry discussed a paper 
on analysis of heat transfer in terms of 
film and over-all coefficients by H. P 
Gurney, later of the Gurney-Lurie 
charts. And, of course, the ASME had 
‘“‘a concern with boilers and condensers 


intersocicty 


that renowned 
Irving Langmuir, 


from the beginning,’’ 73 years ago 

In 1932, the ASME’s Process Industries 
Committee “‘held, in Jufe of that year, 
in Buffalo, a session on heat transfer.” 
That same year, ‘“‘there appeared in 
MecHanicaAL ENGINEERING the im 
mensely valuable series of papers by 
W. J. King entitled ‘The Basic Laws and 
Data of Heat Transmission.’ "’ 

Looking to the future, Mr. Chilton 
saw a further merging or efforts in 
intersociety co-operation on heat transfer 
For 1961, it is planned that ‘‘three more 
societics will join in sponsorship: The 
Chemical Institute of Canada, the 
American Nuclear Society, and the 
American Rocket Society (affiliate of 
the ASME). Maybe by that time they 
should bring in the Astronautical 
Society.” 

Mr. Chilton enphasized two points 
First, that engineering sciences, such as 


heat transfer, are being recognized as 
essential in engineering education, but 
“taken care of by specialized 
curriculums."" Second, that “‘there are 
matters of concern to the engineering 
profession outside the realm of science 
or technology educational standards, 
and 


are not 


licensing registration, codes of 
professional ethics, recognition, status, 
provision for most effective use in service 


to the nation in peace and war.”’ 


The Essentia! Fact 


“I hope you have seen through the 
network of society organization, com 
mittees, and divisions, to the essential 
fact that individuals with a common 
interest have found ways of working 
together toward common aims.. . not 
letting organizational barriers stand in 
their way.” 


AVAILABILITY LIST: HEAT-TRANSFER CONFERENCE PAPERS 


Tue papers in this list are available 
in separate copy form until June 1, 1959 
order only by paper number; 
otherwise the order will be returned 
Copies of these papers may be obtained 
from the ASME Order Department, 29 
West 39th Street, New York 18, N. Y 
Papers are priced at 25 cents each to 
members; 50 cents to nonmembers. 


Please 


Title and Author 


The Design of Heating Coils for 


Paper No. 


58—HT-1 
Storage Tanks, by Davip SrunaarG 


58—HT-2 The Pressure Drop of Condens- 
ing Steam in Horizontal Pipes, by R. J. 
Dunn and Davin StunaarG 

58—HT-3 Transient Heat Transfer for 
Laminar Forced Convection in the Thermal 
Entrance Region of Flat Ducts, by R. Siscer 
and E. M. Sparrow 

58—HT-4 The Heat Fxchanger—An Eco- 
nomic Study, by G. T. Arxins and N. O. 
FELps 
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58—HT-5 Calculation of Transients in a 
Crossflow Heat Exchanger, by G. M. Dusin- 
BERRE 

58—HT-6 Free Convection, Forced Con- 
vection, and Acoustic Vibrations in a Con- 
stant-Temperature Verticle Tube, by T. W 
Jackson, W. B. Harrison, and W. C. 
BOTELER 

58—HT-7 =A Note on Latent Heat in Digi- 
tal Computer Calculations, by G. M. Dusin- 
BERRE 

58—HT-8 Generalized Correlation of Boil- 
ing Heat Transfer, by S. Levy 

58—HT-9 How to Read Heat Transfer in 
Russian, by Mrs. F. F. Bucktanp 

58—HT-10 Transient-Heat Conduction in 
Elliptical Plates and Cylinders, by E. 1. 
Kirxpatrick and W. F. Sroxey 

58—HT-11 Heat Transfer to a Boiling 
Liquid; Mechanism and Correlations, by 
K. E. Forster and R. Greir 

58—HT-12 Engineering Method for De- 
termining a Design Envelope for Air-to-Air 
Crossflow Heat Exchangers, by W. 
SHATZER 

58—HT-13 Prediction of Vacuum Tube 
Bulb Temperatures, by Myron GoLpBerG 
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58—HT-14 The Use of Steady-State Elec- 
trical Network Analysis in Solving Heat- 
Flow Problems, by A. D. Kraus 

58—HT-15 = The Effectiveness of a Transis- 
tor Cap as a Heat Dissipator, by A. D. Kraus 

58—HT-16 Numerical and Machine Solu- 
tions of Transient Heat-Conduction Prob- 
lems Involving Melting or Freezing, Part 1 

Method of Analysis and Sample Solutions, 

by W. D. Murray and Frep Lanpis 

58—HT-17 Experimental Forced Convec- 
tion Heat Transfer With Adiabatic Walls 
and Internal-Heat Generation in a Liquid 
Metal, by G. L. Mutter 

58—HT-18 Emissivity Measurement of 
Industrial Surfaces Due to Thermal Radia- 
tion, by M. N. Argr 

58—HT-19 Void Volumes in Subcooled 
Boiling Systems by P. Grirritn, J. A. 
Crarx, and W. M. Ronsenow 

58—HT-20 Two-Phase Pressure Drop for 
Horizontal Crossflow Through Tube Banks, 
by J. E. Drent and C. H. Unrun 

58—HT-21 Natural Convection Heat 
Transfer in Liquids Confined by Two Hori- 
zontal Plates and Heated From Below, by 
Samvet Grose and Davin DropKIn 
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How the Petroleum Meetings of ASME Get That Way 


1957 Petroleum Meeting registration plan set the pace for the 1958 Petroleum Meeting Program 


Tue Petroleum Conferences of The 
American Society of Mechanical Engi 
neers have enjoyed a national popularity 
as symbolized by ever-growing attend 
ance year in and year out. The why of 
it was revealed in a report recently re- 
lezsed by the Petroleum Division 

At the 1957 Petroleum Meeting in 
Tulsa, the registrants were asked to 
register and answer a few simple ques- 
tions. At each session, registration for 
that event was recorded and thereby hangs 


the story 


The Punch-Card System 


The punch-card system was tried for 
the purpose ot providing the operating 
committee chairmen with better informa 
tion for their program-planning work 
The three basic objectives were as fol 


lows 


1 To provide a profile of the regis- 
trants at the conference by their petro- 
leum-industry division of interest, by the 
type of organization with which they 
are associated, and by the type of posi- 
tion they held in that organization 

This was accomplished by having cach 
registrant fill in the card shown in Ex 
hibit 1 at Registration. A prepunched 
registration number was given to the 
card and placed on the registrant's name 
tag 

2 To provide a profile of the audience 
in attendance at each session 

This was accomplished by having cach 
member of the audience at a session enter 
his registration number on the card 
shown in Exhibit 2. This was passed 
out in lieu of the normal ASME session 
attendance card and it had the session 
information prepunched 

3 To provide an objective qualitative 
analysis of each paper presented at the 
conference 

This is accomplished by passing out 
the card shown in Exhibit 3 to those in 
attendance at the conclusion of the pres- 
entation of each technical paper. This 
card had the session and paper informa- 
tion prepunched. Note that the regis- 
trant was not asked to identify himself 
by nameornumber. This was considered 
necessary to remove any bias in the com- 
ments. Questions regarding the paper 
were carefully worded in accordance 
with opinion survey techniques to give a 
really good picture of the reaction of 
each individual to the presentation 
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THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
PETROLEUM MECHANICAL CONFERENCE — 1957 


is your Registration Number. Would you please give your interest 
Col. 2-3-4 

classification by checking one space in each of the three columns below: 

Check One 

| am associated with 
the following industry 
Orvision 
Col 
C Refining 
Oritling-Production 
Pipeline 

Several Divisions 
This information will be analyzed on the McEvoy Company's UNIVAC computer, through courtesy ef Mr. Allen 
Rhodes. The enclytica! results will be of assistance in plenning future conferences to better serve the interests of 
ettendees and the Industry 





Check One 
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the following type of 
ization 


6 
© Oil or Gas Company 
it Manufacture 
Engineer-Constructor 
Service Organization 


Consultant 
Drilling Contractor 
Other 


Check One 

a zene is 

Executive Administrative 
Engineering 
Service-Application 
Operation Supervision 
Other 
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THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS | 
PETROLEUM MECHANICAL CONFERENCE — 1957 





Please note your Registration Number on this card in the space below. 
This will be used only for internal analysis of session attendance patterns 
by attendee interest, as indicated on your registration questionnaire: 
Your Registration Number 
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3. THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
PETROLEUM MECHANICAL CONFERENCE — 1957 





Your answers to the following questions, about your reaction to this session and 
the paper, will be sincerely appreciated. This reply is not identified with you in any 
way, so please be candid in your responses. The results of this survey will lead to 
better conferences, since the operating committees will be fully informed on your needs 
and interests 


1. Does the paper give you new 10 Much 4 Will the information be 19 ( Much 
technical information? 11 & Some of use to technical men 20 5 
12 Little in the industry? 21 C2 little 
2. Do you easily follow the 3 Yes 5. Was the discussion sufficient 22 () Well 
information presented? 14 = Some to cover points in 23 © Partially 
15 = No question? 24 CD Little 
3. Is the subject covered of 6 Broad 6. Would you recommend more 25 — Yes 
broad interest to technica 1? Some coverage of this subject at 26 2 Perhaps 
men in the industry? 18 & Narrow future conferences? 27-0 Ne 
7. Write in any suggestion you have for future conference paper subjects 


28 . ee ee 


Exhibit 4 shows the composition of 
registrants attending the conference 
The oil industry broadly is composed of 
three functionally separate and distinct 
divisions; namely, refining, drilling and 
production, and pipeline. 

The industry divisions even within 
major integrated oil companies operate as 


separate and distinct affairs with virtu- 
ally no interchange of people, problems, 
or techniques. Each simply has an 
entirely different set of problems. There- 
fore, it is evident why it is most critical 
in planning the conference program to 
know clearly what representation from 
which divisions can be expected to attend 
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and what their particular association is. 
Further, it was evident that there are 
primarily executive, administrative, and 
engineering people equally represented 
from drilling production, with a lesser 
group from the pipeline division. The 
greatest number of these persons are either 
with operating companies or specialized 
equipment-manufacturing concerns serv- 


evidence of the sound and effective pro- 
gram planning which was done for this 
conference. A_ significant point was 
strongly affirmed; namely, that more 
panel discussions on the pressure vessel 
code and the piping code were almost 
unanimously desired. This highest in- 
terest in code panel discussions has pro- 
vided the basis for more presentations of 
this kind for the 1958 Denver Confer- 





data so that each individual may form 
his own conclusions and apply his spe- 
cific impressions in his areas of interest 
and responsibility to his current program 
planning and paper review; or, in other 
words, the information is a working tool 
for the individual operating committee 
members who actually put together the 
programs and evaluate papers proposed 
for presentation 


ing the representative industry divisions 
This breakdown gives the Petroleum 
General Committee and the 
Operating Committee precisely the plan- 
ning information required to properly gear 
a program to the expected attendance 


ence 
Service 


Who Attends the Meeting? 
The studies were carried to the further 


depth to examine the kind of people who 


The Division's use of this information 
has been essentially to provide operating 
committee members with a copy of these 


This procedure was followed at the 
Denver Conference in exactly the same 
fashion, to assemble additional compara- 
ble data for future guidance 


PETROLEUM MECHANICAL CONFERENCE 
TULSA, OKLAHOMA ~- 1957 


COMPOSITION OF REGISTRATION 


attended each individual session so that Inca = Oi ont tienes Sted Sets Oritting 
individual operating committees can 7 = rages 23383 goes fPoes Tis Zits 12765 
evaluate the relationship of session sub- “""” ¥ ree eae Lee ee 
jects to the audience who will be drawn __ piitiin- 
to the sessions. Possibly the most im- sea Ps eiih-unk iain 
portant data are contained in the tabula~- """™" 6 ere Se a ' ' 
tion of attendees’ reactions to the individ- the 12 wrt t ww -3 21- ; vaxke 
ual papers presented. These data were = 
obtained by asking each individual to mee 
answer six general questions. ee ae 

The entire conference received a strong ae 

1 = Executive - Administrative ~ Engineering 3 - Service - Application 4 = Operation - Supervis Shes 


affirmative reception and is conclusive 


(‘ere lalelel: 
for the 


Junior 


Ni: 


itional 


Coormrmmmittee 
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A Career in Technical Writing 


By Albert S. Goldstein’ 


Introduction. A subject about which many engineers know 
little is the field of technical writing which can offer a challeng- 
ing and interesting career to the young engineer. The proper 
presentation of engineering results, in the form of a report, 
manual, or other type of publication, requires both engineering 
and technical writing talent. These two skills, engineering and 
writing, are necessary in technical writing but are rarely found 
in a single individual. Most companies realize that it is better 
to train an engineer to bea technical writer, than to teach engi- 
neering concepts to a writer. Therefore many young engineers 


1 Product Planning Engineer, Western Electric Company, North 
Andover, Mass. Assoc. Mem. ASME. 


* Engineering writer, Ithaca, N. Y. Assoc. Mem. ASME. 
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are being encouraged and attracted to a career as a technical 
writer. 

Technical Writing. A carcer in technical writing requires the 
ability to comprehend the basic concepts of various engineering 
and scientific subjects and to present them in an effective man- 
ner. A technical writing group, sometimes called a publica- 
tion group, consists of technical writers, technical editors, 
technical illustrators, and production personnel (photogra- 
phers, typists, printers, and clerks). The editors and illustrators 
are related to the technical writer in a manner similar to the 
relationship of engineering aides and draftsmen to engineers 
Just as the engineer must be able to comprehend various stages 
of the development of a product, so must the technical writer 
have a working knowledge of the functions and responsibilities 
of the people involved in the production of technical publica- 
tions. 
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The mechanics of processing a manuscript is something that a 
young engineer can learn easily but the writing of technical ma- 
terial requires experience and training. If an engineer has a 
flair for writing and has been properly trained to write effec- 
tively, he will encounter little difficulty in technical writing. 
Many engineers can be taught to write effectively even though 
they feel that writing is a chore for which they have little taste 

The technical writer will usually have two major functions 
These are: (1) The writing of technical material and the co- 
ordinating of the writing efforts of a group or groups of eng1- 
neers; and (2) the co-ordinating of the efforts of all those in the 
publication group. Therefore the technical writer must be 
able to work effectively with and organize the efforts of groups 
of people as well as contribute written material. 

The technical writer in most organizations will be required 
to undertake a variety of writing tasks. He may be asked to 
prepare many types of instruction manuals which cover theory, 
Operation, maintenance, and overhaul of components or entire 
systems. He will help prepare progress reports, final engineer- 
ing reports, and other reports concerning both research and 
production items. Proposals or engineering bids are another 
type of publication which require a highly efficient and effective 
writing performance 

When a writing task is assigned to a technical writer, he will 
also be given a budget and a due date. It is his function to pro- 
duce the required results within the allotted time and budget 
Therefore, he must establish schedules for the engineering group 
and the publication group so that material is produced on time 
and processed efficiently. This requires a large amount of co- 
ordination and planning, most of which is the responsibility of 
the technical writer 

Problems. Unfortunately this dual function of co-ordinating 
and writing has led to much confusion about the role of the 
technical writer in an engineering organization. In the past 
the field of technical writing was dominated by persons who 
did not have a proper engineering background. Because of 
their lack of technical training, these people concentrated on the 
co-ordinating function of technical writing and neglected the 
technical-writing portion of their position. Therefore, when 
all they did was to correct the grammar and spelling of engi- 
neering manuscripts and then process them, they performed the 
task of a technical editor. This caused and still causes a great 
deal of difficulty, because a technical writer will find in many 
instances that he is being asked to perform the functions of an 
editor. This is especially true in large publication organiza- 
tions which tend to have too many writers and too few editors 

In a small publication facility there is usually more oppor- 
tunity for rewarding and challenging work 


Chairman’s Corner 


“Member, ASME” 


PROFESSIONAL registration has 
been emphasized in the Junior 


A good rule of 


thumb when considering a technical-writing job is to note the 
ratio of editors to writers. If there are one or more editors for 
every two writers then chances are greater that the work as- 
signed to the writer will be in line with his capabilities 

Training and Experience. The old adage that engineers cannot 
write is false because writing ability, like engineering ability, is 
something that must be developed by proper training and hard 
work. Most companies now recognize that technical writers 
should be engineers first and writers second. Therefore they 
are willing to train young engineers as technical writers and 
offer salaries equivalent to other engineering salaries. The air- 
craft and electronics industries employ most of the technical 
writers so that engineering experience in these fields will be 
useful to a writer 

Since writing tasks are varied in subject matter and complex- 
ity it is easy to introduce technical writing to young engineers 
by on-the-job training. Small tasks which a good technical 
editor can undertake are given to the technical-writing novice 
just as new engineers are usually assigned work which good 
technicians can undertake. In a short while small technical- 
writing jobs can be assigned which present more of a challenge 
to the young writer. If placed under the wing of a seasoned 
technical writer, a young engineer can probably assume almost 
any technical writing assignment within a year. Of course, 
several years of experience are required to learn the many facets 
of the job and how to deal effectively with both engineering 
and publication groups 

Conclusions. The advantages of technical writing are that as- 
signments are short and may cover a variety of projects. This 
enables the technical writer to see the fruits of his labor; some- 
thing that many engineers do not see for many years. He will 
not become an expert or specialist in any one narrow field of en- 
gineering, but he will be a highly skilled specialist in the field of 
technical writing. He will also be an engineer with a good 
knowledge of many technical subjects 

The future is promising for technical writers for as equipment 
grows in complexity the need for better communication through 
written matter will grow. There will bea large choice of jobs 
at good salaries, and technical writers because of their training 
and experience are quite suited for administrative positions 
which require engineering co-ordinating and planning ability 

Technical societies for technical writers and editors now exist 
on a national basis and the AIEE-IRE has a group (PGEW_ 
devoted to fostering the interests of those in the technical- 
writing field. Many papers on technical writing are now pre- 
sented at technical society meetings and technical writing con- 
ventions are held in many areas. Technical writing is now a 
field which holds much promise for the young engineer 





mission into ASME as a full mem- 
ber. The qualifications for admis- 
sion are outlined briefly below 


A candidate shall be a graduate 
of an engineering curriculum ap- 


least 12 years active practice, five 
of which shall have been in re- 
sponsible charge of engineering 
work. 


A detailed description can be 
found in the Application for 
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Forum during the past year. It 
has been thoroughly discussed in 
more than one of the articles and a 
complete list of mailing addresses 
of the 48 State Boards has been 
printed 

Another form of recognition for 
the engineer who has achieved the 
status of a professional is his ad- 
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proved by the Council, and in 
addition shall have had six years 
active practice in the profession of 
engineering or teaching, five years 
of which shall have been in a 
position of responsible charge of 
engineering work. He shall be 
qualified to direct such work or to 
carry on important research or de- 
sign in the field of engineering. 
A nongraduate shall have had at 


Membership which is available 
from Society Headquarters. 

The recent graduate can benefit 
from a study of these requirements. 
What better goals than these could 
he set for himself as he embarks 
on his engineering career. 


—Norman J]. Viebmann 


OCTOBER 1958 








Twelve Regional Conferences Held for ASME Student Members 
in 1958 


Conferences feature prize-winning papers, inspection trips, 
and social events—lo give conferees an idea of regular Society event 


More than 1700 Student Members of 
The American Society of Mechanical 
Engineers and their faculty advisers met 
at 12 Regional Conferences throughout 
the country in the spring of 1958. More 
than 100 engineering colleges were repre- 
sented and 138 high quality papers were 
presented 

One of the major values of the Regional 
Conference is that it affords the oppor- 
tunity for the student to glimpse cer- 
tain operational aspects of the Society's 
Annual Meeting. The contributions 
which that meeting makes to the general 
membership are sampled from a program 
which is a reproduction in miniature of 
the Annual Meeting 

These conferences have been designed 
to promote professional development by 
bringing together student engineers from 
neighboring schools to compete in pre- 
sentation of technical papers; to discuss 
problems of student-section administra- 
tion; plan for the coming academic 
year; listen to leaders in industry, educa- 
tors, and engineers discuss matters of 
import to engineers; and generally to 
enjoy a social program, luncheons, din- 


ner, and various plant inspection trips 

Over the years, the consensus has been 
that the greatest benefits derive from the 
acquaintances made, the closer relation 
of the students to the Society, and excel- 
lent quality of the student papers. 

Prizes are awarded to the students 
delivering the best papers; to the school 
with the largest attendance, other than 
the host school; enrollment of the largest 
percentage of potential members; and 
the greatest number of man-miles 
traveled. 


Across the Country 


Across the country two items that came 
up were the Industrial Indoctrination 
Seminars and the ASME Student Pro- 
gram. 

The Industrial Indoctrination Seminars, 
such as were conducted jointly by Lehigh 
and Lafayette, and earlier by Newark, 
are catching on. These were considered 
excellent, particularly so, as they an- 
swered many questions of concern to 
students. In addition, there was good 
audience participation 


The Student chairmen were asked to 
carry back to their sections the fact that 
the entire ASME Student Program is 
developed in such a manner that an 
individual is automatically promoted 
from a Student Member to an Associate 
Member after having completed the 
requirements for his engineering degree 
Further, the request was made that each 
student fill out the white cards sent dur- 
ing May to their school requesting a 
change of address and indicating the three 
professional divisions in which they 
evince a special interest. It was pointed 
out this is no more difficult to do than 
changing one’s address for a magazine 
subscription, yet at the moment there are 
some 1400 former students whose where- 
abouts are unknown and consequently 
the Society cannot service them. 

Another meeting brought forth this 
comment: “The conference went 
smoothly enough except for the inevitable 
confusion and distress which attends the 
use of slides by the inexperienced 
Ability to present an organized analysis 
is often obscured by darkness, unmanagea 
ble slides, and flashing light."’ 


1958 ASME Regional Student Conference Winners 


REGION I, NEW ENGLAND, MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAMBRIDGE, MASS., APRIL ll 


Attendance: 180 


Title of Paper 


A Mechanical Device for Obtaining Hyperbolic Functions of Varia- 


ble Quantities 


Prize Recipient 
First Richard S. Taylor, Jr. 
Second Basil G. Constantine 
Third 
Fourth Robert B. Brown 


Old Guard Robert S. Woolman 


REGION II, EASTERN, NEW YORK UNIVERSITY, NEW YORK, N. Y., APRIL 26, 1958 


Attendance: 36 


Prize Recipient 
First Mrs. Janet S. O'Brien 
Second Stanley Small 
Third George N. Freund 
Fourth Richard Emmons 


REGION III, ALLEGHENIES, CORNELL UNIVERSITY, ITHACA, N. Y., APRIL 18-19, 1958 


Attendance: 141 


Prize Recipient 
First Joseph F. Panas 
Second James R. Houghton 
Third Douglas A. Cobb 
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Instantaneous Pressure Measurement in Firearms 
Clement R. Confessore Development of an Automatic Airbrake-Hose Coupler 
Some Aspects of Modern Management Techniques 
Plasma, Rocket Propellant of the Future 


Title of Paper 


The Variables Affecting Natural Circulation in Large Boilers 
Problems on Engineering Education 
Automotive Ignition and Oscillography 
Power Steering as a Servomechanism 


Title of Paper 


An Enginecring Approach to a Psychophysiological Problem 
Solar Energy Collectors 
Patents and Engineers 
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12, 1958 
Papers Presented: 14 
College 
University of Massachusetts 


Worcester Polytechnic Institute 
Norwich University 

University of Vermont 
Dartmouth College 


Papers Presented: 5 
College 
New York University—Evening Division 
City College of New York 
Newark College of Engineering 
Rutgers University 


Papers Presented: 16 
College 
Villanova University 
George Washington University 
Princeton University 
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Fourth 
Old Guard 


Artendance 


Prize 


First 


Second 
Third 
Fourth 
Old Guard 


Artendance 
Prize 
First 
Second 
Third 
Fourth 
Old Guard 


Artendance 
Prize 

First 

Second 

Third 

Fourth 

Old Guard 


A rrendance 
Prize 
First 
Second 
Third 
Fourth 
Old Guard 


Attendance 
Prize 


First 


Second 
Third 


Fourth 
Old Guard 


A etendance 
Prize 


First 


Second 
Third 
Fourth 
Old Guard 


Attendance 
Prize 
First 
Second 


Varying Boiler Loads—Some Effects and Remedies Lehigh University 


Robert S. Hartman 
Howard University 


Franklin L. Woods Some Effects of Supersonic Flight on Aircraft Metals 


REGION IV, SOUTHERN, VANDERBILT UNIVERSITY, NASHVILLE, TENN., APRIL 10-12, 1958 
183 Papers Presented 10 
Recipient Title of Paper College 
Charles E. Feltner Development of a Fatigue-Testing Machine for Axial Loads Ap- North Carolina State College 


plied By Resonant Vibrations 
Edward L. Prichard Space Travel 
Wilson C. Urrutia The Nuclear Propulsion of Ships 
Thomas Robins A Thermal Analyzer 
William C. Tuggle Control of Mix-Ball Size in Fabrication of Carbon Electrodes 


University of Florida 
Virginia Polytechnic Institute 
Duke University 

Vanderbilt University 


REGION V, MIDWEST, UNIVERSITY OF DETROIT, DETROIT, MICH., APRIL 19-11, 1958 

183 Papers Presented: 11 
College 

Ohio State University 

University of Dayton 

University of Pittsburgh 

Carnegie Institute of Technology 


University of Toledo 


Recipient Tile of Paper 
Thomas H. Larsen Engineering Speaking Teams 
Charles Fritsch Rocket Fuel 
Edward C. Warfel Energy From Outer Space 
Frank J. Loss Solar Energy 
Richard T. Drifrmeyer An Argument for Graduate Study 


REGION V1, NORTHERN TIER, MARQUETTE UNIVERSITY, MILWAUKEE, WIS., APRIL 18-19, 1958 


Papers Presented: 9 
College 
Illinois Institute of Technology 
University of Minnesota 
Marquette University 
Iowa State College 
University of North Dakota 


147 
Recipient Title of Paper 
Ronald J. Baschiere Heat Transfer From a Cone by the Transient Method 
Mason Myers Application of Solar Furnace Design 
Carl J. Wymelenberg — Progress in Metal Cutting 
Rhoderick J. McPeak Prediction of Peak Loads in Power Systems 
Curtis G. Moen Operating Ethics of the Professional Engineer 


REGION VI, SOUTHERN TIER, UNIVERSITY OF NOTRE DAME, NOTRE DAME, IND., MAY 2-3, 1958 
124 Papers Presented: 13 

Recipient Title of Paper College 
Herbert G. Siewert Consideration of Frost in Refrigeration Design University of Illinois 
Jack C. Sammons Theoretical Turbojet Thrust Augmentation University of Kentucky 
Clifford A. Poots Design and Fabrication of a Motor Cooling Fan State University of lowa 
Richard Thomas Potting Short Pot Life University of Notre Dame 
James N. Brentz The Erection of the World's Largest Power Shovel Bradley University 


CANADA, MAY 2-3, 1958 
Papers Presented: 1C 
Recipient Title of Paper College 

Michael E. Maes The Liquid-Fueled Rocket Test Stand at the University of Wash- University of Washington 

ington 
James D. Watson Recent Developments in Rocket Propulsion State College of Washington 
Mark Chappell Radial Velocity Distribution in Two-Dimensional Curved Channel University of British Columbia 

Flow 
Carl Fullman Improvement of Solar Energy Collector 
Roger Thieme Centrifugal Separators: New Concept for Tomorrow's Harvesters University of Idaho 


REGION VII, PACIFIC NORTHWEST, UNIVERSITY OF BRITISH COLUMBIA, VANCOUVER, B.C., 


140 


Oregon State College 


REGION VII, PACIFIC SOUTHWEST, UNIVERSITY OF SANTA CLARA, SANTA CLARA, CALIF., APRIL 18-19, 1958 


Papers Presented: 11 


Recipient Title of Paper College 
Changes in the Mechanical Properties of Bone Due to Internally University of Utah 
Deposited Radioelements 
Douglas G. Brian An Approach to Aluminum Welding University of Utah 
James L. Constanza Shock-Tube Instrumentation University of California 
Harold J. Kopp Study of Low-Frequency Cavitation University of Santa Clara 
Ken Schneider A Suggestion for the Improvement of Refining Heat Exchanges University of Southern California 


12] 


Harry Hollingshaus 


REGION VIII, NORTHERN TIER, KANSAS STATE COLLEGE, MANHATTAN, KAN., APRIL 28-29, 1958 
218 Papers Presented: 12 
Recipient Title of Paper College 
Darrell M. Hosler The Effect of Tail Fins on Automobile Stability Kansas State College 


Clyde H. Sprague The Experimental Determination of Rocket Performance Kansas State College 
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Continued from page 133 
Third 
Fourth 
Old Guard 


James L. Weaver 
Leroy J. Krzycki 
Allen B Shockley 


REGION VIII, SOUTHERN TIER, SOUTHERN METHODIST UNIVERSITY, DALLAS, TEXAS, APRIL 24-26, 1958 


Attendance: 115 
Prize Recipient 


First John M. Metcalf 


High-Speed Cam Design 
Rocket Propulsion 
Aluminum Production 


Title of Paper 


A Qualitative Analysis of the Operation of an Aircraft-Engine 


Inlet and By-Pass System for Supersonic Flight 


Leo T. Effenberger 
Jimmy D. Hestand 
Cecil R. Shearer 
Charles W. McHugh 


Second 
Third 
Fourth 
Old Guard 


REGION VIII, ROCKY 


Attendance: 129 
Prize Recipient 


First 


A New Fuel-Injection System 

Valve-System Components of High-Speed Engines 
Low-Temperature Refrigeration 

Industrial Applications of Sense of Smell 


MOUNTAIN TIER, NEW MEXICO COLLEGE OP A.&M.A., STATE COLLEGE, NEW MEX., 


Title of Paper 


Alan E. J. Branigan oo of Isolating Characteristics of Rubber Under Dynamic 


Conditions 


Lewis C. Lewton 
Floyd H. Mathews 
John S. Lyle 

lra A. Hartman 


Second 
Third 
Fourth 
Old Guard 


The Performance of a Low-Temperature Solar Still 

Some Current Developments in Fusion Power 

Re-refining Used Crankcase Oil 

Problems Encountered in Climatic Conditioning of Missiles 


University of Nebraska 
University of Nebraska 
University of Arkansas 


Papers Presented 
College 


Southern Methodist University 


A.&M. College of Texas 
Texas Technological College 
University of Texas 
University of Texas 
APRIL 10-12, 1958 
Papers Presented: 9 
College 
University of Colorado 


University of Wyoming 
University of New Mexico 
Colorado State University 

New Mexico College of A.&M.A. 


CODES AND STANDARDS WORKSHOP 


Report on Meeting of ISO/TC 1, 
Screw Threads 


By R. P. Trowbridge 

Tue importance which American in- 
dustry attaches to the desirabilities 
of world-wide recognition of the Unified 
Screw Thread system is evidenced by the 
size of the delegation which attended the 
ISO/TC 1 meeting on screw threads this 
past June in Harrogate, England. The 
delegation, which was acting under the 
auspices of ASA Sectional Committee 
Bl, was composed of I. H. Fullmer, U. 5. 
Department of Commerce; W. G. 
Waltermire, Lamson & Sessions Com- 
pany; E. J. Heldmann, Holo Krome 
Screw Corporation; R. M. Byrne, U. S. 
Machine and Cap Screw Bureaus; R. B. 
Belford, Industrial Fasteners Institute; 
W. H. Gourlic, Sheffield Corporation; G. 
A. Stimson, Greenfield Tap & Die Com- 
pany; J. W. McNair, American Stand- 
ards Association; Frank Philippbar, 
The American Society of Mechanical 
Engineers; and R. P. Trowbridge, Gen- 
eral Motors Corporation, chairman of the 
delegation. 

Before giving details of what tran- 
spired at the meeting at Harrogate, a 
brief review of the ISO/TC 1 activity 
prior to the June meting is in order. 
ISO/TC 1 early went on record to the 
effect that in the diameter range of 0.9 
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to 5 mm it would be preferable to estab- 
lish a single series of threads approximat- 
ing the diameter-pitch combinations 
available in the BA, metric, or national 
fine. This resolution was subsequently 
carried out in ISO Draft Recommenda- 
tion No. 84 which also established the 
ISO thread profile which is the same as 
the Unified thread profile. Recommen- 
dation No. 84 later became a part of the 
general plan for metric screw threads, 
ISO/TC 1 Decument No. 143. Diameter 
and pitches for sizes 5.5 mm and above 
also formed a part of Document No. 143. 
All of the threads of this document were 
metrically conceived and expressed in 
metric units. 

At the ISO/TC 1 meeting in Lisbon 
in May, 1957, the British in co-operation 
with the Canadian and U. S. delegates 
sponsored ISO adoption of threads of 
the Unified system in sizes '/, in. through 
6in. This proposal was accepted in prin- 
ciple with the understanding that it was 
to be circulated to all member countries 
of ISO/TC 1 for comment. Also, at the 
Lisbon meeting it was resolved that 
the ISO screw thread recommendations 
should offer general plans for both metric 
and inch screw threads with a selection of 
sizes from each general plan for applica- 
tion to bolts, nuts, and screws, and even- 
tually a selection from the metric and 
inch bolt and nut screw threads for list- 


ing as preferred ISO screw threads for 
bolts, nuts, and screws 

In the seven months prior to the Har- 
rogate meeting, members of Subcommitte 
11 (Bl) on International Co-opera- 
tion completed a proposal for inch screw 
threads based on the present Unified and 
American standard which included all 
sizes of the Unified screw threads and 
the numbered size coarse and fine series 
based on the Unified formulation. (The 
numbered sizes are now in the process of 
being accepted as Unified on the same 
basis as sizes '/, in. and above by the 
British and Canadians.) The proposal, 
which was to be presented jointly by the 
U. S. and Canada also recommended the 
use of the coarse and fine series threads 
for bolts and nuts. Prior to departure 
from the U. S., the American delegation 
met in April and May to develop argu- 
ments and determine what data would be 
required to support the U. S. position 
in ISO/TC 1 and ABC meetings. (Sub- 
sequent to the ISO meetings, the Ameri- 
can delegation continued discussions 
with the British and Canadians in Lon- 
don on ABC unification topics.) 

In presenting the American document 
ISO/TC 1-142 the need for a series of inch 
screw threads paralleling the already 
accepted metric screw threads for sizes 
about 1.4mm to 5 mm was emphasized 
by the American delegation. It was 


MECHANICAL ENGINEERING 








Other Prizes Presented at the Student Conferences for 1958 


1 Two prizes of $25 and $15 were awarded at 
each conference to the Student Section having 
the largest and next largest percentage of Stu- 
dent Members attending 


Region $25 


] Northeastern University 


University of Vermont 


2 A certificate was presented at cach confer- 
ence to the Student Section having the largest 
percentage of potential Student Members in the 
third through sixth years among Student Sec- 


tions participating 


$15 Potential Student Meznbership 


3 Each conference presented a Man-Mile Tro- 
phy to the Student Section who has traveled the 
greatest number of miles to the conference. 
The winners are listed in the following table: 


Man-Mile Trophy 


Certificate 


University of Vermont 


University of Vermont 


No winner mentioned 


II Rutgers University 


Ill Howard University 


I\ University of South Carolina 


City College of New York 
Newark College of Engineering 
Villanova University 

North Carolina State College 
Ohio Northern University 


Rutgers University 


University of Delaware 
Duke University 
Ohio Northern University 


Howard University 
North Carolina State College 
University of Dayton 


\ University of Dayton 


ViI-Northern Tier 
South Dakota State College 


Iowa State College 


South Dakota State College 


VI-Southern Tier 
Missouri School of Mines and 
Metallurgy 
Pacific Northwest 
University of Idaho 


VII 


Pacific Southwest 
University of Utah 


VII 


Northern Tier 

University of Nebraska 
Southern Tier 

Texas Technological College 
Rocky Mountain Tier 

University of Wyoming 


VIII 


pointed out that the system of inch screw 
threads would be incomplete without 
carrying the sizes down to a point where 
miniature threads 


national screw 


It was noted that the system as 


the 

Start 
presented was now being followed in the 
U.S. A., Canada, United Kingdom, and in 
This contention 
tor 


many other countries 
substantiated by 
review by TC 1 members of a consider 
able sampling of American catalogs and 
screw thread standards the 
extent to which the Unified thread had 
achieved acceptance in the U.S 

In the meeting the discussion of the 
I diam and over and sizes 
diam were separated in 


was presentation 


showing 


S1Z¢s 
below !/,4-in 
view of resolutions passed at Lisbon on 
acceptance of the larger sizes. Without 
much difficulty the new proposal for sizes 
'/, in. and Jarger was accepted as super- 
seding the earlier document, it being 
noted that the latest proposal incorpo- 
rated more rational grouping of sizes in 
the uniform pitch series and that size 
and 2 in. had 


s-1n 


increment gaps 1!/» in 


been filled. 

As had been anticipated, the opposition 
to the sizes below ' was strong. As 
the discussion progressed, those countries 


4 1n 


sponsoring the metric threads indicated a 


willingness to accept the numbered size 
inch threads on a temporary basis; 
however, the American delegation indi- 
cated that for the Americans to support 
this viewpoint would be misleading in 
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Bradley University 


Oregon State College 

University of California 
University of Kansas 
Southwestern Louisiana Institute 


Colorado State University 


that there was no apparent tendency in 
the U. S. or Canada toward use of metric 
threads in the size range of the numbered 
inch threads. The finally 
agreed on after much debate reads as 


resolution 


follows 


“TC1 Resolution 54: ISO inch screw 
threads with diameter below '/,-in. 
(8 Harrogate 1958) TC1 confirms 
that the aim fixed by TC1 Resolution 
8 (3 New York 1952) could be ful- 
filled by Draft ISO Recommendation 


University of North Dakota 


Rose Polytechnic Institute 


University of British Columbia 
University of Nevada 

Kansas State College 
Southwestern Louisiana Institute 


Colorado State University 


South Dakota State College 


Missouri School of Mines & 
Metallurgy 


University of Idaho 
University of Utah 


University of Oklahoma 


No winner mentioned 


University of Wyoming 


No. 84, but in view of the actual situ- 
ation, accepts as a parallel the sizes 
below '/,-in. diam in TC1 Docu- 
ment 142 R as a first draft proposal.” 


This resolution was accepted with but 
three abstentions. 

At the Lisbon meetings, in 1957, ISO 
TC 1 had accepted the UNC and UNF 
designations to apply to the Unifted 
coarse and fine threads respectively. At 
the Harrogate Meeting 2 accepted the 
UNEF and UN designations to apply 


ISO/TC 1, Screw Threads, in session at Harrogate, England. American delega- 
tion, shown in insert clockwise, includes E. J. Heldman, Mem. ASME; R. B. Bel- 
tord; I. H. Fullmer, Fellow ASME; W.H. Gourlie, Mem. ASME; R. P. Trowbridge, 
Mem. ASME and chairman of delegation; Frank Philippbar, Mem. ASME; G. H. 


Stimson, Mem. ASME; and Robert Byrne. 


Overheard at this session [SO Courier 


reports as follows: ‘“We French and Indians must stick together to defend the metric 
necessary, we shall fight for it inch by inch.” 
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to the extra fine series and the uniform 
pitch series respectively. The Commit- 
tee also recommended that for an interim 
period, the Unified tolerances, according 
to ASA B1.1, should apply to ISO inch 
screw threads and that tolerances derived 
from the DIN standards should apply to 
ISO metric screw threads. However, it 
is the hope of ISO/TC 1 Working Group 
2, Subgroup 1, that a single system of 
tolerances independent of the system of 
measurement should be the ultimate aim 
of TC 1 

In this recommendation 
unanimous concurrence 

Among other resolutions passed by 
TC 1 were appointment of the U. S. A 
as a member to the Tolerance Group 
Working Group 2, Subgroup 1, and to 
the Research Group—Working Group 
4. 

These resolutions were approved by 
the American delegation with the under- 
standing that implementation would be 
subject to approval by ASA Sectional 
Committee B1. 

In summation, the first steps toward 
recognition of the complete Unified 
standards as international standards 
have been accomplished. The extent to 
which the Unified screw thread standard 
gains acceptance outside the areas in 
which it is now used will depend largely 
on the degree to which its use is promoted 
by wide dissemination of American, 
British, and Canadian design practices 
and products outside the sphere of the 
inch-using countries. Another equally 
important influence on further accept- 
ance of the Unified screw threads and 
American screw thread technology in 
general will be the extent to which the 
U. S. co-operates with the Working 
Groups of ISO/TC 1 


there was 


Report on Meeting of ISO/TC 29, 
Small Tools 


By Frank P. Brown 


On June 30, 1958, Time magazine pub- 
lished an article entitled ‘Industrial 
Conformity— It Can Help Bring More 
World Trade."’ (See page 137 of this 
magazine.—Editor.) It was a telling 
argument, urging greater participation 
by U. S. industry in the work of the In- 
ternational Organization for Standardi- 
zation, not for the sake of better inter- 
national relations, but for the sake of 
American industry itself. 

As a delegate representing the U. S. A. 
at the April 28, 1958, meeting of ISO/TC 
29, I saw at first hand what Time was 
talking about. 

Technical Committee 29 is the inter- 
national committee working on small 
tools. The national standards organi- 
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zations of 18 countries are members.! 
It is an active committee, with 18 work- 
ing groups developing detailed recom- 
mendations on specific small-tool prob- 
lems. Some of these groups include twist 
drills, files and rasps, reamers, shank 
diameters, screwing taps, turning tools 
with carbide tips, drill chuck tapers, 
and milling cutters. Although Amer- 
ican industry is officially participating in 
the work of TC 29 through the American 
Standards Association, it has taken no 
active part in the work, and is not a par- 
ticipating member of any of the Working 
Groups. This year U. S. A. had a rep- 
resentative at the plenary meeting of TC 
29, and at the same time, arrangements 
were made for the U. S. A. representative 
to attend the meeting of Working Group 
4 on Screwing Taps 

As the U.S. A. delegate, I found these 
meetings offered an unusually interesting 
experience. National standards organ- 
izations of 12 countries were represented 
during at least some of the sessions of the 
main committee: Austria, France, Ger- 
many, Hungary, Italy, The Netherlands, 
Poland, Sweden, Switzerland, United 
Kingdom, United States, and USSR. 

All these delegates showed unusual 
interest and earnestness in attempting to 
achieve international agreements on tech- 
nical problems. They expressed an 
obviously genuine desire that the U.S. A. 
(the ASA) participate actively in the 
plenary meetings of the Technical Com- 
mittee and also in the several working 
groups. 

From the viewpoint of American in- 
dustry’s own interests it would be desir- 
able that we participate more actively 
for a number of reasons: 

1 It should stimulate the sale of tools 
on the European market that are manu- 
factured by American plants located 
abroad as well as in the U.S. A. 

2 It should reduce the possibility of 
the adoption of ISO standards which 
may result in a diminishing export market 
for the United States. 

3 In participating, the United States 
would lend emphasis to the incorpora- 
tion of English measurement units in 
ISO/TC 29 standards. Strong pressure 
toward the use of metric units is currently 
evident. 

4 It would assist in dispelling an atti- 
tude of aloofness which some of the 
countries apparently feel the U. S. 
exhibits in not actively participating in 
ISO/TC 29 work. From a national 
standpoint, more active participation is 


1 Austria, Belgium, Canada, France (Secre- 
tariat), Germany, Hungary, India, Italy, The 
Netherlands, Norway, Poland, Portugal, 
Switzerland, Sweden, Czechoslovakia, United 
Kingdom, U.S. A., USSR. 
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desirable during this period of tension 

5 Appropriate representation would 
give the opportunity to present the 
American viewpoint on international 
standards in a personal manner resulting 
in better understanding of such view- 
points by the European people. It 
would also serve to keep our industry up 
to date on what is going on in other 
countries and thus provide broader over- 
all viewpoints and mutual understanding 

If we do establish a more active policy 
of participation, we could benefit by 
selecting our delegation carefully with 
the needs of the job in mind 

At the plenary meeting of TC 29 in 
Berlin, a number of draft proposals were 
approved as Draft ISO Recommendations 
These will now be submitted to the ISO 
General Secretary for circulation to all 
ISO member-bodies. If they are approved 
by 60 per cent of ISO member-bodies, 
they will be sent to the ISO Council for 
approval as ISO Recommendations. The 
ISO Recommendations are what their 
name implies. They are recommenda- 
tions to the national standards bodies 
of the various countries for possible 
adoption or incorporation in their 
national standards, with the view to 
bringing about greater uniformity of 
practice. 

Drafe ISO Recommendations 
approved by the committee on the 
following: files and rasps; reduction 
sleeves and extension sockets for tools 
with Morse tapers; twist drills, reamers; 
shank diameters and driving squares 
for tools; sections and tolerances of 
shanks for turning and planning tools; 
carbide tips for turning tools, metric 
sizes; turning tools with carbide tips, 
metric sizes; drill chuck tapers. 

TC 29 also authorized a number of the 
groups to take up additional work. 
Clearer definitions of the shapes of files 
are to be developed by the Working 
Group on Files and Rasps. Also, fur- 
ther simplification is to be studied as 
well as the possibility of reducing the 
minus tolerances in order to facilitate 
sharpening of files. 

The Working Group on Twist Drills 
will add to its program a study of the 
choice of drill diameters in relation to 
usage. 

Each of the members of the Working 
Group on Shank Diameters and Driving 
Squares for Tools agreed to impress on 
interested manufacturers in his country 
the need to put the ISO Recommendation 
into effect quickly as soon as it is given 
final approval. 

A draft proposal based on British and 
American Standards is being prepared by 
the Working Group on Screwing Dies. 

A preliminary table of general dimen- 


were 
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sions of taps for conical threads was cir- 
culated to members of the Working Group 
on Taps for Pipe Threads. This table 
was prepared by the British Standards 
Institution's Committee on Fastening 
Threads, and applies to fastening threads 
covered in British Standard 2779:1956 
and British Standard 21:1957. It was 
pointed out that in British Standard 
21:1957, two systems of gaging are 
included, one in accordance with current 
American practice, and the other follow- 
ing the British practice 

TC 29 is asking inch-using countries 
either to adopt the Draft ISO Recommen- 
dation on Carbide Tips for Turning Tools, 
Metric Sizes, when converted into inches 
with sufficient precision to ensure prac- 
tical interchangeability, or on the con- 
trary, to adopt dimensions and denomi- 
nations quite different in order to avoid 
risk of confusion 

Working Group 4 on Screwing Taps 
will collect information from members 
on current practices regarding tolerances 
on threads of screwing taps. This 
working group has approved marks for 
taps to show tolerance of tap thread, 
indication of the left-hand thread, and 
the order in which serial taps are to be 
used. The type of steel is to be marked 
at present in accordance with the prac- 
tice in each country. ISO TC 37 is 
preparing recommendations on _ ter- 
minology and may recommend symbols 
for different types of tool steels. Work- 
ing Group 4 will wait for action by TC 37. 
A new investigation will be carried 
out by Working Group 10 on Milling 
Cutters under the auspices of TC 29 to 
try to find close agreement between the 
inch and metric values on the average of 
outside diameters 

All of this activity on the part of TC 
29 and its working groups has been 
reported to the Steering Committee of 
Sectional Committee B5 on Small Tools 
and Machine Tool Elements and it is 
understood it will be presented at the 
next meeting of Committee B5. The 
report includes the recommendation that 
the committee make arrangements to 
work more closely with TC 29. Par- 
ticularly, it is recommended that the 
committee arrange to have representa- 
tion at future meetings of TC 29 and as 
many of its working groups as possible. 


Report on Meeting of ISO/TC 39, 
Machine Tools 


By A. W. Meyer 

Tue 1958 Plenary Session of ISO was 
held at Harrogate, England, June 9-12. 
During this period ISO/TC 39 on Ma- 
chine Tools met from Monday, June 9, 
through Friday, June 13, to give atten- 


—INDUSTRIAL CONFORMITY — 


S THE father of mass production, 
U.S. business pioneered in stand- 
ardizing thousands of parts and prod- 
ucts to spur sales and cut costs. It set 
up specifications, for example, so that 
a light bulb would fit the socket no 
matter who made it. But while show- 
ing the world the benefits of standardi- 
zation, U.S. firms have done a poor job 
in helping set up worldwide standards. 
They have left the field largely to 
other nations, simply because many 
U,S. businessmen are unaware of the 
importance such standards play in 
world trade. This importance was em- 
phasized last week as 1,000 delegates 
from 40 countries met at Harrogate, 
England, to bring the world closer to 
conformity on everything from screw 
threads to nuclear reactors. Eventual- 
ly, their decisions will have repercus- 
sions from the board rooms of Krupp 
to the Kremlin, affect housewives from 
Minneapolis to Vladivostok. 

The need for international stand- 
ards was recognized 50 years ago but 
did not attract worldwide attention 
until World War II. In 1947, shortly 
after the International Organization of 
Standardization was formed, doctors 
discovered that an order of Swedish 
hypodermic needles rushed to epidem- 
ic-stricken Egypt did not fit U.S. syr- 
inges in use there. Needles to fit even- 
tually arrived—but not until hundreds 
of victims had died of cholera. Since 
then, the organization, working through 
scores of national standards groups, 
has approved 58 worldwide standards 
for everything from musical pitch to 
the abrasion resistance of rubber. 


o 

U.S. firms have often taken notice 
of international standards only when 
they were being hurt. The U.S. movie 
industry fought for and got an inter- 
national film standard based on U.S. 
standards (with the sound track on 
the left edge of the film as it goes 
through a projector) only after the 
Germans ate into its foreign markets 
and threatened to establish German 
standards with the sound track on the 
other side. Result: U.S. movie com- 
panies can distribute worldwide, get 
50% of their income from abroad. 

Though U.S. firms, in a _ belated 
awakening, sent 60 delegates to Harro- 
gate, they have taken the lead in de- 
veloping only nine world standards. 
They have not worked at all on 58 of 
the 142 draft recommendations for 
standards now being considered, in- 
cluding standards for such big export 
items as steel and textile machinery. 
Many standards may therefore be set 
up contrary to U.S. design, shutting 
U.S. goods out of nations that adopt 





It Can Help Bring More World Trade 


them as effectively as do high tariffs, 
currency restrictions or import quotas. 
Since U.S. industrial technology 
leads the world, many nations could 
easily be persuaded to adopt U.S. 
standards as international, thus open 
up new markets for U.S. products. 
But while U.S. businessmen have dal- 
lied, the world has not waited. Great 
Britain, France and The Netherlands 
have taken the lead in standard setting, 
and even Russia has participated in 
one-third more standardization confer- 
ences than the U.S. Young industrial 
nations are already finding it easier to 
adopt British, French or even Russian 
rather than U.S. standards. In the last 
ten years, India has adopted some 
1,000 national standards; most were 
British, only a few American. 


» 

U.S. industry has not even taken 
the trouble—or spent the money—to 
have its 1,700 national standards trans- 
lated for use in foreign countries. In 
Latin America, where the U.S. is the 
biggest trader, few standards exist. 
But it is European businessmen in- 
stead of U.S. firms who are translat- 
ing their standards into Spanish and 
Portuguese in a drive to grab a bigger 
slice of its growing market. 

U.S. firms have already been hurt 
by not taking part in fixing worldwide 
standards. They ignored international 
proposals to govern the size of grooved 
pulleys and V-belts, later found that 
the standards adopted were detrimen- 
tal to U.S. products. Now the U.S., 
through its American Standards Asso- 
ciation, is vainly trying to have the 
recommendation changed. American 
businessmen did not participate in dis- 
cussions for uniform cast-iron pipe 
specifications, stood back while stand- 
ards were approved that do not mesh 
with those in the U.S. Result: U.S. 
industry has lost business, especially in 
South America. A major U.S. pipe 
company recently could not fill an or- 
der to Venezuela, for example, because 
of the difference in specifications. 

Most U.S. companies, geared to big 
production, cannot profitably change 
their products to meet foreign stand- 
ards for export orders. But smaller 
foreign companies often find it worth- 
while to change their products to con- 
form to U.S. standards so that they 
can go after the big U.S. market. Said 
H. Thomas Hallowell Jr., president of 
the American Standards Association: 
“It is no coincidence that American 
industries doing the largest export 
business—the electrical and motion- 
picture industries, for example—are 
the ones that have helped develop in- 
ternational standards.” 





Reproduced from Time, June 30, 1958, page 76. 
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tion to the various projects that it has 
under consideration 

TC 39 was but one of 15 technical 
committees scheduled to hold meetings 
at Harrogate at which some 400 repre- 
sentatives from 35 nations were in at- 
tendance 

ISO/TC 39 sessions were presided over 
by either M. P. Salmon or M. Meriel- 
Bussy of France. Seventeen countries 
and some 40 persons were in attendance, 
including interpreters 

Prior to the meeting at Harrogate the 
ASA had sent the written points of view 
held by the U. S. A. on ISO documents, 
including the following 

112E—Tapers for Tool Shanks 

113E—Centers for Lathes or Other 
Machine Tools 

114E—Lathe Tool Posts 

115E—T-Slots for Machine Tools 

116E—Machine Tool Feeds and Speeds 

Written comments on ISO Document 
119E on Machine Tool Test Code were 
submitted prior to the meeting so the 
foregoing was alla matter of record 

The conclusions reached on these items 
at Harrogate were as follows: 

Tapers for Tool Shanks. These are open 
questions on which the United Kingdom, 
Germany, and we are not in full agree- 
ment and we are all to review these and 
by correspondence try to arrive at a solu- 
tion to the minor differences. 

Centers for Lathes. This proposal has 
been approved after we suggested the 
title be limited to Lathes. The title 
was at one time broadened to include 
other machine tools, such as grinding 
machine centers, without increasing the 
tables, but finally the limited data in 
the proposal were accepted with a cor- 
responding restriction in the title 

This action appears satisfactory and 
there seems no further action required by 
us at this time 

Lathe Tool Posts. This proposal was 
acceptable to us, was passed at Harro- 
gate, and no further action is required. 

T-Slots for Machine Tools. There is 
some minor lack of interchangeability 
between ASA B5.1-1949 and the metric 
equivalent tables. Germany has made 
an effort to meet the ASA dimensions but 
two points still require study and it was 
left that the U. S. A. would study this 
situation and see if we cannot come to 
some agreement with Germany. 

Machine Tool Feeds and Speeds. WV ¢ ad- 
vised the Secretariat that we did not 
approve this proposal and in fact our 
opposition was made well known to all 
nations, in 1952 at New York, later at 
London verbally by Tell Berna, followed 
by our written statement a few years 
ago. The U. S. A. and The Nether- 
lands were the only two nations that had 
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no use for this and it was evident we were 
definitely in the minority. A resolution 
was passed in which it was stated that 
the U. S. and The Netherlands found 
this ‘‘not desirable." There apparently 
is nothing further we can do about this. 
It would appear that while this may be- 
come an ISO Recommendation some time 
in the future, it will not become an ISO 
Standard in view of our objection and 
those of the The Netherlands. 

Machine Tool Test Code. This, with edi- 
torial changes met with approval of all 
countries present at Harrogate. There 
is no further work involved here for us 
at this time. 

Direction of Rotation of Controls. Several 
different proposals were considered and 
we asked for further time to consider the 
many aspects of these proposals and are 
given the opportunity to submit our pro- 
posal. 

Lathe Spindle Noses. There is a definite 
split opinion on the merit of ASA 
B5.9-1953 Cam Lock and the Bayonet 
Lock. Practically all nations are in 
favor of our A, standard but are divided 
on the balance. United Kingdom has a 
Flange Spindle which is quite popular 
and there was a long discussion of the 
merits of our Aj, As, long nose, etc., 
designs, and the U. S. is to write the 
French Secretariat as to the extent of 
use of the various noses given in our ASA 
B5.9 standard, the advantages of each, 
and any other technical information 
pertinent thereto. Russia will write 
similarly on the Bayonet Type. 


Fits of Grinding Wheel Bores 
Machine Spindles. 

Flanges for Grinding Wheels. These were 
considered at Harrogate and there remains 
some work for us to do on these projects. 
It would appear that the NMTBA 
and the Grinding Wheel Institute are 
primarily involved. We should study 
the problems presented at Harrogate 
and firmly establish the U. S. position 
with the French Secretariat in order that 
any forthcoming proposals will be to our 
liking. 

The question of establishing a standard 
for wheel-spindle ends was also brought 
up but in view of the fact that this had 
no connection with the fitting of wheels 
to flanges, was ruled out of order. 

Driving Squares. ISO/TC 29 on Small 
Tools has prepared a Draft ISO Recom- 
mendation on driving devices and it was 
proposed that ISO/TC 39 Working 
Group 3 make an inquiry on the possi- 
bility of international standardization 
of driving squares for handwheels, crank 
handles based on the same series of nu- 
merical values for tools, to allow the use 
of the same tools and gages. 


and 
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Symbols on Machine Tool Indication 
Plates. The French Secretariat had pre- 
pared a 12-page report presenting 75 
symbols for Plates. In this report the 
German DIN proposals were also listed 
where there were differences involved. 
Supplementing these, suggestions were 
received from Hungarian and Polish 
delegations which were also considered. 

At the previous meeting in Paris of 
1957 this problem was considered and 
since then the NMTBA under the leader- 
ship of Charles Blake of Warner & 
Swasey, had started working on this 
problem 

I reported at Harrogate that we had 
not had sufficient time to prepare a pro- 
posal on behalf of the United States, 
that we were seriously interested in this 
project, that our study indicated that 
some essentials had not been considered 
and requested time to present our mate- 
rial, which should prove to be helpful to 
all nations 

The Chairman pointed out that the 
French Secretariat had one idea, the 
German another, the Polish still another, 
and so on—some were generic presenta- 
tions, some symbolic, others geometric 
in nature and there was quite a state of 
confusion. It appeared that geometric 
symbols were more in favor than sym- 
bolic 

The United States was given to under- 
stand that if we decided to submit a pro- 
posal we should point out the reasons 
for our suggestions and as to why they 
are considered better than the ISO report. 
Our proposal should be prepared promptly 
and sent to the French Secretariat. 

The next meeting of this group it was 
suggested be held about the time of the 
next European Machine Tool Show in 
order to conserve on travel time and 
expenses and also toafford an opportunity 
of having more than one delegate attend 
from the U. S._ I understand there is to 
be a show at Paris, Sept. 12-21, 1959, 
but perhaps due to lack of new facilities 
at Paris the show may be held elsewhere 

In conclusion I believe the industrial 
importance of the United States in the 
machine-tool field is such that we should 
take an active part in this work. The 
ISO is organized so it can function to 
good advantage and we should place 
ourselves in the position of assisting in 
this work. The French Secretariat, as 
well as other nations, looks to us for guid- 
ance and advice. We have the technical 
ability and are capable of participating 
in the program and it is far better to co- 
operate in the various projects under 
development and arrive at a Recommen- 
dation that meets with our approval and 
complies with our national practice than 
to find ourselves confronted with Rec- 
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ommendations not to our liking, and 
prove costly from compliance standpoint 

I think Sir Roger Duncalfe, President 
of ISO, made a good statement when he 
said in his opening remarks that—‘‘in- 
deed no country to-day can afford the 
luxury of not being a member of ISO." 
The United States is a member of ISO 
and as such we can even less afford not to 
work and 


actively participate in its 


deliberations 


International Standardization in the 
Field of Nuclear Energy 


By H. A. Wagner 


AN 
expressed the need for U. S 
men to become more aware of the fact 
that they should participate more ac- 
tively in field of standardization, 
especially on an_ international 
(See page 137 of this magazine 
Editor.) The American Society of Me- 
chanical Engineers has, for many years, 
taken an active interest in standardiza- 
tion, not only on a national but on an in- 


article in a recent issue of Time 


business- 


the 
1 
level 


ternational level as well 

The ISO, recognizing the need for an 
early undertaking of international stand- 
ardization in the field of nuclear energy, 
established in July, 1956, a Technical 
Committee on Nuclear Energy which they 
designated as ISO/TC 85. The ASA, as 
the United States Member Body of the 
ISO, was invited to undertake the secre- 
tariat of this technical committee and 
accepted the invitation. Two meetings 
of ISO/TC 85 have been held—the first at 
Geneva, Switzerland, in July, 1957, and 
the second at Harrogate, England, in 
June, 1958. The ASME was represented 
at both meetings 

At the first meeting in Switzerland, 
there were 61 delegates from 13 countries, 
observers from four more, and representa- 
tives from seven international organiza- 
tions in attendance. Under the chair- 
manship of Morehead Patterson, Mem. 
ASME, chairman and president of the 
American Machine and Foundry Com- 
pany, the technical committee at that 
time was divided into working groups 
(later designated as subcommittees) 
led by the U. S. A., France, and the 
United Kingdom. These groups took 
initial steps towards: 


1 Development ofa trilingual glossary 
of terms applicable to nuclear energy, 
based on work already done in various 
countries 

2 Development and approval of a 
warning symbol for use wherever dan- 
ger from ionizing radiation is present. 

3 Adoption of units pertaining to 
nuclear energy, developed by the Inter- 
national Commission on Radiation Pro- 
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tection and the International Commission 
on Radiological Units 

4 Development of symbols required 
for drawings pertaining to nuclear equip- 
ment and installations 

5 Development of international rec- 
ommendations relating to measurement 
of radiation and protection against radia- 
tion 

6 Development of internationally ac- 
ceptable guides for safe design, operation 
and maintenance of nuclear reactors 

Three of these subcommittees are now 
active: 

1 Terminology, definitions, units and 
symbols, with the U. S. A. as secretariat 

2 Radiation protection, with France 
as secretariat 

3 Reactor safety, with the UK as 
secretariat 


A fourth subcommittee was organized 
at the June, 1958, meeting to develop 
international recommendations on radio- 
isotopes, with Poland holding the secre 
tariat 

At the June, 1958, meeting of Subcorr- 
mittee 3 on Reactor Safety, there were 
55 delegates in attendance from 15 coun 
trices and representatives from six inter- 
national Since the UK 
holds the secretariat for this subcommit 
tee, they had prepared seven draft pro- 
posals for consideration, as follows 


organizations 


a) List of features relating to safety 
of land-based reactors 

6) Reactivity status of the reactor 

c) Classification of wastes and gen- 
eral principles relating to their collec- 
tion and treatment prior to disposal 

a) Behavior of the reactor in relation 
to coolant 

e) Handling the material from the 


nuclear reactor core and _ blanket 
f) Operator qualifications and super 
vision 
zg) Records required to insure safety 
in the operation of gas-cooled nuclear 
reactors 
Three documents were presented for 
consideration by the United States, as 
follows: 
1) Notes on reactor site selection 
by R. O. Brittan of ANL. 

2) Nuclear safety guide issued in 
1956 as a classified document, prepared 
by Los Alamos, and since declassified 

3) A review of present Arrerican 
design of containment vessels for 
nuclear power plants, by Alf Kolflat 


Most of the proposals presented, how- 
ever, had not been submitted sufficiently 
in advance of the meetings to enable an 
exhaustive discussion. A number of 
comments were offered and further con- 
sideration will be given to each of the 
proposals presented. Progress will un- 
doubtedly be slow, and will follow work 
done by the standardization bodies in the 


respective countries. However, a good 


start has been made on a project which 
should prove most worthwhile in the 


long run 

Shortly after the return of the U. $ 
delegates, from the meeting at Harro- 
gate, the ASA Sectional Committee N6 
on Reactor Safety Standards, sponsored 
by ASME, held a meeting to discuss 
among other items the meetings of the 
ISO. At that time, copies of draft pro- 
posals submitted to ISO Subcommittee 3 
on Reactor Safety were distributed to the 
members of this ASA committee so that 
they might give them further study in the 
work of the committee 


Smog News Five Years Old—Editor Reviews Developments 


A rapicat change in the nation’s 
attitude toward air pollution was docu- 
mented recently on the fifth anniversary 
of Smog News, a semimonthly publication 
of The American Society of Mechanical 
Engineers. During the past five years, 
said Frederick S. Mallette, the news- 
letter’s editor, emphasis has shifted from 
relatively simple problems such as smoke 
and fly ash to the much more complex 
problems usually associated with the 
word ‘‘smog."’ In addition, more cities 
have become concerned with air pollution 
and control budgets have grown 
enormously. 

The review of developments in the 
field on air pollution was issued by 
Mr. Mallette, secretary of the Air 
Pollution Controls Committee of ASME 
and editor of Smog News 


‘In contrast to the simple problems of 
smoke and fly ash dealt with in Smog 
News five years ago we now find news 
items on a wide variety of problems, 
from automobile exhausts to odor 
meters,"’ said Mr. Mallette. At that 
time, only Los Angeles was then 
worrying about “‘smog’’ which had 
come to mean a complex mixture of air 
pollutants rather than a mixture of 
smoke and fog, its original definition 
Today, concern over air pollution is no 
longer limited to a few cities. There is 
hardly a town of any importance which 
does not have an active interest in air 
pollution. 

Practically every state in the Union 
and Hawaii are represented by state 
health-department activity Mr. 
Mallette said, “‘Air pollution budgets 
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The ASME Secretary’s Office de- 
pends on a master membership file 
to maintain contact with individual 
members. This file is referred to 
countless times every day as a source 
of information important to the So- 
ciety and to the members involved. 
All other Society records are kept up 
to date by incorporating in them 
changes made in the master file. 

The master file also indicates the 
Professional Divisions in which 
members have expressed an interest. 
Many Divisions issue newsletters, 
notices of conferences or meetings, 
and other material. You may express 
an interest in the Divisions (no more 
than three) from which you wish to 
receive any such information which 
might be published. 

Your membership card includes 
key letters, below the designation of 
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LAST NAME 


POSITION TITLE 


Give name in full 


NAME OF EMPLOYER 


EMPLOYER'S ADDRESS 


Oil Refinery Contractors, Mfr's. Representative, etc 
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Keep Your ASME Records Up to Date 


your grade of membership and year 
of election, which indicate the Divi- 
sions in which you have expressed 
an interest. Consult the form on this 
page for the Divisions to which these 
letters pertain. If you should wish 
to change the Divisions you have 
previously indicated, please so notify 
the Secretary. 

It is highly important to you and 
to the Society to be certain that our 
master file indicates your current 
mailing address, business or pro- 
fessional-affiliation address, and in- 
terests in up to three Professional 
Divisions. 

Please complete the form, being 
sure to check whether you wish mail 
sent to your residence or office 
address, and mail it to ASME, 29 
West 39th Street, New York 18, 
New York. 
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today are important municipal expeness 
with Los Angeles County topping the 


list at almost $4 million a year. New 
York City spends approximately 
$670,000, the San Francisco Bay Area 
almost half a million dollars, and the 
California State Department of Health 
over $350,000. Expenditures by industry 
for control measures, as shown in Smog 
News, are also staggering with a recent 
report of $12 million for just one plant of 
a large steel company. Sums in the 
vicinity of $50,000 for incinerator or 
odor problems are found frequently.” 

In its present form, Smog News covers a 
wide variety of air-pollution problems. 
It features reproductions of news clip- 
pings about industrial pollution, agri- 
cultural damage, incinerator and odor 
problems, and related subjects 

The newsletter began as an information 
bulletin for members of the ASME Air 
Pollution Controls Committee. Within 
a few months, so many requests for it 
were received that the mailing list 
grew from its original size of 40 to 
hundreds. The committee then offered 
the magazine on a subscription basis 
Almost all of the n-wsletter’s readers 
became charter subscribers at $6 for the 
24 issues a year 


1959 Mechanical Catalog 
Ready for Distribution 


Commencing October 1, copies of the 
1959 ‘Mechanical Catalog’’ will be 
mailed to those members of The American 
Society of Mechanical Engineers who 
have already requested the new edition. 

Designed as an aid in specifying and 
buying functions, it contains over 
50,000 listings, 6000 products of 3500 
manufacturers, plus more than 300 pages 
of descriptive advertising matter of 
importance to the engineer in industry. 

Since 1912, the Mechanical Catalog has 
been an invaluable reference for engineers 
in industry. Constant editing of list- 
ings, industry-inspired phraseology re- 
visions, and a continuing flow of sug- 
gestions from industry have helped make 
the Catalog the most influential of its 
kind. 

One important feature of the 1959 
edition is the 20-page descriptive listing 
of all ASME publications, which enables 
engineers to check quickly their require- 
ments for the latest standards and codes 
as well as other special data. 

Copies of the 1959 Mechanical 
Catalog are still available to ASME 
members upon written request. 
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October 9-10 
ASME-AIME Fuels Conference, Hotel Cham- 
berlin, Old Point Comfort, Va. 


October 13-15 
ASME-ASLE Lubrication Conference, Statler- 
Hilton Hotel, Los Angeles, Calif 
November 30—December 5 
ASME Annual Meeting, Statler-Hilton and 
Sheraton-McAlpin Hotels, New York, N. Y 
March 8-12, 1959 


ASME Gas Turbine 
Exhibit, Netherlands-Hilton 
nati, Ohio 


Power Conference and 
Hotel, Cincin- 


March 8-12, 1959 


Conference, Statler-Hilton 


ASME Aviation 
Hotel, Los Angeles, Calif 


How Well Do You Know 
Your Society ? 


So that the members of ASME 
may know their Society, attention 
is called to the list of Manuals 
and Annuals available upon request 
from the ASME Order Department, 
29 West 39th Street, New York 18, 
N. Y 
the items in the list will be sent 


Unless otherwise noted, all 


without charge 


AC 2 Annual Report of ASME 
Research 


Personnel of Council, 


Boards, and Committees 


AC 10 

AM1 = Membership List—AIpha- 
betical and Geographi- 
cal 
Biennial—odd-numbered 
years 

Catalog of Publications 
also included in 
‘*Mechanical Catalog"’) 

Members List—Listed by 
Companies 
Biennial—even-numbered 
years, $2 cach) 

Indexes to ASME Papers 
and Publications 

(Published annually in 
January issue of Trans- 
actions of ASME) 

Certificate of Incorpora- 
tion, Constitution, By- 
Laws, and Rules 

An ASME Paper (50 cents 
to nonmembers) 





Citizenship and Participa- 
tion in Public Affairs 
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March 29—April 1, 1959 
ASME Instruments and Regulators Conference, 
Case Institute of Technology, Cleveland, Ohio 
April 5-10, 1959 


Nuclear Congress, Cleveland Auditorium, 


Cleveland, Ohio 
April 13-15, 1959 
ASME Hydraulics Conference, University of 
Michigan, Ann Arbor, Mich. 
April 19-23, 1959 
ASME Oil and Gas Power Conference, 
rock-Hilton Hotel, Houston, Texas 
April 23-24, 1959 
ASME Management-SAM Conference, Statler- 
Hilton Hotel, New York, N. Y 
April 29-May 3, 1959 
ASME Metals Engineering Conference, Shera- 
ton-Ten Eyck Hotel, Albany, N. Y 
May 4-5, 1959 


ASME Maintenance and Plant Engineering 
( onference, Edgewater Beach Hotel, ¢ hicago, 
Ii] 


Sham- 


May 12-14, 1959 


ASME Production Engineering Conference, 
Statler-Hilton Hotel, Detroit, Mich. 


May 25-28, 1959 
ASME Design Engineering Conference, Con- 
vention Hall, Philadelphia, Pa. 

June 14-18, 1959 


ASME Semi-Annual Mecting, 
Plaza Hotel, St Louis, Mo. 


Chase-Park 


June 18-20, 1959 


ASME Applied Mechanics Conference, Vir- 
ginia Polytechnic Institute, Blacksburg, Va. 


August 9-12, 1959 
ASME-AIChE Heat-Transfer Conference, Uni- 
versity of Connecticut, Storrs, Conn 


September 17-18, 1959 
ASME-AIEE Enginecring Management Con- 
Statler-Hilton Hotel, Los Angeles 


ference, 
Calif. 


September 20-23, 1959 


Petroleum Mechanical Engineering 
Rice Hotel, Houston, Texas 


ASME 


Conference, 


November 29-December 4, 1959 
ASME Annual Meeting, Chalfonte-Haddon 
Hall, Atlantic City, N. J. 

For Meetings of Other Societies, see page 114 


Note: Members wishing to prepare a paper 
for presentation at ASME national meetings or 
divisional conferences should secure a copy of 
Manual MS-4, ‘‘An ASME Paper,"’ by writing 
to the ASME Order Department, 29 West 39th 
Street, New York 18, N. Y., for which there is 
no charge providing you state that you are a 
member of ASME 





ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC 
[l[Agency] 





Tuese items are from information furnished 
by the Engineering Societies Personnel Serv- 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members 
or nonmembers, and is operated on a nonprofit 
basis 

In applying for positions advertised by the 
Service, the applicant agrees, it actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
These rates have been established in 


CHICAGO 
84 East Randolph St. 


Service. 


NEW YORK 
8 West 40 St. 


Men Available: 


Manager, Service Engineering, or Sales 
Engineer, BSME; 31; considerable experience 
in liaison-type of engineering work with a leading 
manufacturer of electromechanical analog com 
puters and  gyrostabilized equipment. Has 


! All men listed hold some form of ASME 
membership 


order to maintain an efficient nonprofit per- 
sonnel service and are available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office 

When making application for a position 
include eight cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of engi- 
neering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance. 


DETROIT 
100 Farnsworth Ave. 


SAN FRANCISCO 
57 Post St. 


contact with Air Force. Has supervised engi 
neers dealing with the testing of experimental 
equipment. Prefers South, Southwest. Me-633 
903-Chicago 

Project Manager-Resident Engineer, 20 years’ 
supervision design ynd construction multimillion 
power projects, economic studies, and reports 
Five years foreign projects. Registered PE 
Available December 1 Location immaterial 
Me-634 
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industrial-Management Engineer, 
eight years’ experience; methods 
and sales engineering, plus general 
assistant studying accounting 
production, manufacturing, and 
Prefers northern N. J. or 
635 


Sales or 
BSME 34 
plant layout 
administrative 
order handling, 
inventory problems 
New York City Me 
BSE; 39; 16 years’ industry 
experience, machinery and fluid-systems design 
manufacture, installation, and supervision. Lo 
cation immaterial. Me-fi36 


Chief Engineer, 


Industrial Engineer, AB Applied Economics 
BSME; 31; eight years’ experience in develop 
ment and installation of cost-reduction and 
control programs in manufacturing, chemical-proc 
essing, and construction industries Location 
immaterial Me-637 

BSME; 32 
field work rel 
for customers 
cost 
work 


Plastics Field Engineer, BNS 
eight years’ in plastics industry 
ative to sales and engineering 
pertaining to quoting, production methods 
analyses at all levels Marketing-survey 
Location immaterial Me-638-904-C hicago 


Project-Consulting Engineer, BSME, regis- 
tered 33; ten years process and utilities-plant 
design supervision and co-ordination of major 
projects with consulting firms; one and one half 
years Zimmermann Process Analysis. Prefers 
North central or West. Me-639-9885- Detroit 


Application Engineer, BSME, PE; 35; ten 
years’ research and development new mechanical 
products, fuel preparation, combustion, controls 
process equipment Desires challenging posi 
tion and opportunity requiring initiative and 
creative ability Will relocate as required 
Me-40-989 1 - Detroit 


Plant Engineer, BSME; 34; good background 
in plant engineering, new construction, machine 
design, preventive maintenance, cost control, and 
supervision Location immaterial Me-641 
905-C hicago 


Assistant to Manufacturing Executive, BS and 
MS in Industrial E ngineering, LLB.; 32; manu 
facturing analysis, review of manufacturing pro 
grams, and project-appropriation requests, two 
years supervisor manufacturing engineering 
and cost-reduction surveys, three years; general 
industrial engineering, 3 years Location im 
material Me-642-9895- Detroit 


Engineering Manager, BAEE, MS, MBA; 
14 years’ professional experience in planning 
co-ordinating, and directing the development of 
products and manufacturing processes. Widely 
varied assignments in the automotive, aviation 
and appliance field Activities have included 
the determination of optimum R&D programs 
Prefers Midwest Me-643-908-C hicago 


Administrative Engineer, BME, MBA Har 
vard Business School; 24; more than one year 
consulting and manufacturing experience; anal 
ysis of financial and operating data, planning 
new facilities, budgets, costs, operations analysis, 
and production engineering Preferred New 
York City, eventually relocate Me-i44 


Research Engineer, BSME; 28 
half year research engineer, stress analysis of 
high-pressure natural gas-transmission lines 
four years equipment-inspection engineer, in 
spection of pressure vessels, piping, heat ex 
changers, and furnaces. Prefers Midwest or 
East Me-645-9892- Detroit 


Positions Available 


Chief 


one and one 


Development Engineer, mechanical 
graduate, considerable experience in the design 
and development of high-speed automatic 
machinery as used in paper-converting business 
Paper experience desirable but not a prerequisite 
Some control-system experience desirable. $14,- 
000, plus bonus. Mich. W-6352 


Professor, PhD in ME, to teach 
courses in thermodynamics and allied subjects 
to junior and senior undergraduates and to 
graduate students in the master-of-science pro 
gram New England W-6360. 


Valve-Design Engineer, 
engineering or equivalent experience several 
years’ actual design experience in the valve 
field Must have a strong interest in the prac 
tical, industrial aspects of mechanical engineer- 
ing. Excellent opportunity with a growing 
company. Salary open. Company reimburses 
applicant for placement fee. Ohio. W-6374 


Assistant 


college degree in 


Chief Engineer, mechanical or electrical gradu 
ate, for a large firm of consulting engineers, to 
take over a district office. Company is engaged 
mostly in the design of air conditioning, heating, 
electric light, and power for commercial, indus 
trial, and institutional buildings. Must be 
strong on design and management. Salary 
high. New York,N. Y. W-6384. 


Project Engineer, work in research and de 
velopment for company manufacturing pulp and 
paper machinery and equipment, graduate me 
chanical, five years’ experience as a mechanical 
engineer including a minimum of two years as a 
machinery designer or two years in the pulp and 
paper industry. Duties will include design and 
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development of new products, redesign, moderni 
zation. and further development o 

products, design, and conducting of experiments 
intended to test and develop new designs. To 
start, $8000-$8500 Mass W-6394 


Director of Engineering, graduate mechanical 
approximately ten years’ or more experience in 
plant engineering and/or centralized engineering 
organization handling new construction, plant 
equipment, layout, and design, etc. Should have 
good working knowledge of corporate capitali 
zation methods and of operating cost reporting 
About $12,000. Central N. J W-6399 


Engineers. (a) Assistant production engineer, 
seven to ten years’ experience in manufacture 
and design of electromechanical equipment 
$10,000, plus (6) Project engineer, graduate 
mechanical, chemical, or electrical, three to five 
years’ experience in electromechanical equipment 
particularly applying to processed-paper in 
dustry. Upstate N. Y. W-6416 


Research and Development Engineer, mechani 
cal or electrical graduate, approximately five 
years’ experience on the development of electro 
mechanical devices particularly as to — 
appliances. $7200-$7800. Conn. W 


Methods Engineer, ME 
additional training in electromechanics and 
instrument-production techniques three to 
five years’ experience in the methods and proc 
essing of electromechanic and electronic com 
ponents for machine-shop and assembly opera 
tions Duties will include planning from initial 
concept to follow-up; write process sheets 
layout process prints, tool scheduling, machine 
loading —— standard data, etc. $7200 
Mass Ww 


Production Manager, Transformer Plant, 
fast-growing manufacturer of power and light 
distribution transformers. Must be capable of 
assuming full responsibility for production, 
production control, and personnel supervision 
Knowledge of all phases of transformer production 
necessary Position will ultimately result in 
position of vice-president in charge of manu 
facturing with stock option. Midwest. W-6438 


or IE degree, with 


Sales Engineers. (a) Sales engineer, aircraft 
hydraulics; inside sales; degree in mechanical 
or aeronautical engineering preferred; strong 
background and interests along engineering 
lines. Experience in aircraft or missile industry 
or in industry supplying aircraft products 
Direct experience with projects involving use of 
hydraulic components; experience in paper work 
and procedures involved in aircraft-component 
procurement To $8500 Relatively little 
travel Upstate N. Y (6) Sales Engineer, de 
gree in metallurgical, mechanical, or general 
engineering, from none to five years’ experience 
in metal-castings sales. Recent graduate accepta 
ble but prefer some foundry experience. Work 
will be in sales of precision cast, high-strength 
steel, and iron castings. Involves contact with 
development and engineering personnel regarding 
problems involved in casting design and applica 
tion. To $7800 for experienced sales engineers 
Ill. Company may negotiate placement fees 
W-6445. 

Manufacturing Executive, 
pipe fittings for power-plant and _ oil-refinery 
usage. Must know equipment and methods 
be able to plan and direct entire operation 
recommend process, equipment, and methods 
changes train personnel; control quantity 
quality, and costs of production Excellent 
opportunity for advancement. Starting salary 
in accord with present qualifications. Relocation 
costs paid; placement fee a negotiable item 
Apply by letter giving experience, abilities, educa 
tion, and salary requirements. Midwest 
W-6451 


manufacturer of 


Design Engineer, graduate mechanical or 
aeronautical engineer, two to four years per 
formance analysis, mechanical, or aerodynamic 
design; experience with subsonic and supersonic 
aircraft. Duties will include responsibility for 
conducting performance and mission analysis to 
select optimum engine parameters for existing 
and future propulsions systems; analyzing power 
plant component design for applications to new 
and special devices. To $11,000. New England 
W-6460. 


Equipment} Specialist, either an ME degree 
plus two years’ experience or its equivalent in 
five to ten years’ experience with a comprehen 
sive knowledge of all classes of chemical and 
metallurgical-process equipment Will main 
tain an efficient and economical program of 
equipment management covering the proper 
budgeting; utilization, operation, maintenance, 
acquisition, control, repair, and replacement for 
all classes of equipment. To start, $8330 
New York, N.Y. W-6462. 


Production Engineer, mechanical or metallur- 
gical-engineering graduate, with experience in 
process and inspection specifications in melting, 
casting, rolling, and fabrication of nonferrous 
metals. $10,000-$14,000. New York metro 
politan area. W-6463 


Chief Engineer, engineering degree desired, 


seven or eight years of successful experience in a 
wide variety of packaging, such as food, cos 
metics, etc. Will be responsible for all plant engi 
neering and maintenance activities including new 

installations, minor construction, maintenance 
of atitomatic high-speed packaging equipment, 
etc.; also for operation and maintenance of high 
pressure steam-generating facilities. $10,000 
$12,000 N. J W-6466 

mechanical 
preferably one to two years’ experience, but 
will consider a recent graduate, to assist with 
environmental and qualification tests of storage 
batteries, including necessary design of tools and 
fixtures for tests; interpretation of military 
specifications for qualification and environmental 
tests. Must have ability to present ideas on 
mechanical-drawing form Westchester County 
N.Y 6473 


Associate Engineer, graduate 


Assistant Engineer, pump manufacturer special 
izing in “built-to-order’ centrifugal pumps for 
chemical and _ process industries. Excellent 
opportunity with good future Salary com 
mensurate with qualifications and experience 
New England W-6478 

Railway Mechanical Engineer, familiar with 
rolling stock and locomotives, together with shop 
practices related thereto; supervisory experience 
required Work will involve railway-construc 
tion and transportation studies. Work will be 
for at least one year with strong possibility of 
permanency Headquarters, New York; lo 
cation, foreign F-6480 


Machine Designers, at least five years’ ex- 
perience in the design of machine tools Work 
involves making of design layouts of mechanisms 
and cutting-tool units preparatory to the develop 
ment of detail drawings for production purposes 
Need not be graduate engineers but good back 
ground of technical education and experience with 
machine tools is required Pa. W-6489 


Production Planning and Control Manager, 
IE or ME graduate, planning and production 
experience including requisition analysis, in 
ventory and production controls, packaging, and 
warehousing in food, drug, or cosmetic fields 
$8000-310,006 New York metropolitan area 
W-6490 
years experience 
and wage adminis 

Span 
months 


Industrial Engineer, five 
covering job analysis, salary, 
tration in commercial or banking fields 
ish essential. $9000. Duration, six 
Caribbean area F-6492. 

Division, 
preferably 
xperience 


Sales Engineers, Instrument-Sales 
graduate electrical or mechani 
married, three years’ direct engineering e 
closely related to airborne-equipment design 
telemetering, or instrumentation design; two 
years of directly related sales experience. Six 
month training program on West Coast From 
$9000 to $12,000, to start, depending upon ex 
perience; fringe benefits; expenses. Company 
may negotiate placement fee Territory, N 
New York metropolitan area, and possibly 
L. I. W-6493 


Administrative Assistant 
Marketing, power-tool manufacturer; graduate 
mechanical engineer and/or business adminis 
tration at least five years’ administrative 
experience in a sales organization handling in 
dustrial-type products Strong background in 
advertising, sales promotion, sales training, and 
market research and development Will be 
required to administer advertising and public 
relations programs develop and administer 
sales-promotion progtam including catalogs 
sales literature, price sheets, etc. $10,000 
$14,000, plus generous oo benefits, plus pos 
sible bonus. Ohio. W-6497 


to Vice-President, 


Transducer Sales Engineer, leading instru 
ment manufacturer; graduate mechanical, electri 
eal, or aeronautical engineer, at least four years’ 
pertinent experience in flight test. project en 
gineering, or associated fields Should have 
experience and ability to apply and sell trans 
ducers for pressure, acceleration, temperature 
and gyros. Top salary plus expenses, plus in 
centive. Headquarters, New York, N VY 
W.6500 


Design Engineer, research and development, 
engineering degree, two to five years’ experience 
in the design of intricate automatic machinery 
Must have ability to carry out complete and 
thorough design and development investigations, 
independent of existing designs. Some back 
ground in manufacturing applications as well as 
knowledge of the electromechanical application 
helpful. $7000-$8000. Western N. Y. State 
W-6507, 


Engineers. (a) Production-specifications engi 
neer, degree in mechanical or metallurgical engi 
neering, eight to ten years’ experience in solving 
production problems in foundry, roliing, swaging, 
forging, and sheet-metal fabrication. Must be 
strong in the preparation of manufacturing 
specifications and the determination of types of 
inspection and procedures to insure a high-quality 
product. Salary open. (6) Production-equip 
ment design engineer, graduate mechanical, 
eight to ten years’ experience in foundry, rolling, 
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Remove four cap screws and lift Re-install complete cover assem- Tighten down four Allen cap 
off cover assembly (held in right bly. Sealing gasket automatically screws with standard wrench (no 
hand). Install new port assembly seats in gasket groove in body. torque wrench required). 
(glass-mica-gasket, shown in left 

hand) in cover. This port assembly 


is part of the complete cover 
assembly. 


New Yarway Color-Port Boiler Water Level Gages (for pressures to 3000 
psi.) offer not only this new ease of maintenance but insure brilliant red 
and green readings of steam and water. 


For full details, write for Yarway Bulletin WG-1814. 


YARNALL-WARING COMPANY, 108 Mermaid Ave., Philadelphia 18, Pa. 
Branch Offices in Principal Cities 
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swaging, forging, and sheet-metal fabrication, to 
design and specify equipment to be used to per 
form a particular job at the lowest cost, including 
tools, dies, ete. Salary open. (c) Quality-con 
trol engineer, graduate metallurgical or mechani 
cal engineer, courses in industrial management 
and manufacturing processes; special training in 
Statistics, quality control, and analysis of data. 
Three to five years in shop trouble shooting, 
methods work, process engineering and quality 
control; to make economic studies of losses, set 
up to collect inspection data for identifying 
sources of defects, etc. Salary open. New 
York metropolitan area. W-6508. 


Design Engineer, graduate mechanical, rea 
sonable amount of creative ability and general 
knowledge of machine shop and sheet-metal 
shop products. Must have previous experience 
in sheet-metal fabricating and casting design 
work. Company manufactures combustion, 
heating, ventilating, fans, blower exhausts, unit 
heaters, etc. Must have proved record of me 
chanical-engineering design work. To $9000 
Northern N. J. W-6512 


Sales Engineers, 2, at least five years’ equip 
ment-sales experience including export business 
covering valves, expansion joints, pipe fittings, 
or allied power and process accessories for manu 
facturers’ agent. Territories: One for Philadel 
phia, Pa., $10,000-$12,000, plus bonus; one for 
New York, N. Y., $8000-$10,000. W-6518 


Product Designer, mechanical or electrical 
graduate, at least five years’ design, development 
and product-engineering experience on power 
driven portable tools. $10,000. Pa. W-6519 


The application of each of the candidates listed 
below is to be voted on after Oct. 24, 1958, pro 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments or objec 
tions should write to the Secretary of The Ameri 
can Society of Mechanical Engineers immediately 


New Applications and 
Transfers 


Alabama 


BreumsBy, Arno.pus S., Mobile 
@®Wtovenusy, Harvey D., Birmingham 


Arizona 


Patterson, Harvey G., Scottsdale 
Younes, Roy W., Phoenix 


Arkansas 


®Coorrer, Gorpon M_., North Little Rock 


California 


ALEXANDER, Myron E., Campbell 
®Bevans, Jerry T., Berkeley 

@Bevis, Joun H., San Francisco 
®Cuor!, Steven |., Buena Park 
Dynes, Ruta E., Beverly Hills 
Esten, Harovp, Reseda 

Prazier, Roperr E., Bakersfield 
@®GearHart, Donacp A., Canoga Park 
Harcu, Marian M., Beverly Hills 

®K enney, James T., Pasadena 
@Manser, Paut K., Napa 

McComs, Joun H., San Francisco 
McGrecor, Wii.1aM J., San Francisco 
Pererson, Ricnarp G., San Francisco 
Sricuxa, James B., Richmond 
Treece, Winston W., Los Angeles 


Colorado 


Hicorns, Epwarp J., 


Connecticut 


Coorgr, Wrii1aM J., New Haven 
@EscHENBRENNER, GUNTHER P., Byram 
®Rocers, Henry M., Jr., Gales Ferry 
THompson, Epwarp J., Naugatuck 
Venus, Frank, Jr., Seymour 


Delaware 


Baer, Eric, Wilmington 
®Younc, Harwian S., Wilmington 


Denver 


© Transfer to Member or Affiliate. 
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Plant Superintendent, graduate engineer or 
from a printing-management school, for a general 
commercial printing firm. Some experience in 
the printing industry desirable. Primary 
function will be staff and line responsibilities 
in conjunction with management of shop. In 
terested in management potential rather than 
broad experience. $6000-$9000. New England 
W-6525 

Production Engineers, 2, for mechanical de 
partments of a mechanical contractor. Graduate 
mechanical engineer with supplementary training 
in heating, ventilating, air conditioning, and 
plumbing. Six years’ experience in work in 
volving the mechanical trades. Prefer both 
design and installation experience such as two to 
four years with a mechanical-design organization 
dealing with large commercial installations and 
two to four years with a mechanical contractor as 
a field or project engineer. Will be responsible 
for production engineering of work in progress 
$10,000-$12,000. One for Pa one for Ohio 
W-6526 

Product-Design Engineer, mechanical grad 
uate, to head up product-design section, pti 
marily the design of industrial rotary positive 
displacement pumps, fluid motors, and accessory 
equipment. Position will lead to that of assist 
ant chief engineer for a manufacturer. $10,000 
Employer will negotiate placement fee. Chicago, 
Ill. C-6995 


Research, Development, Production, Missiles 
Systems, graduate engineer, science, mathematics 
physics, chemistry; well-qualified by academic 
and working experience to fit into research and 
development laboratory or into project organiza 





CANDIDATES 
FOR MEMBERSHIP AND 
TRANSFER IN ASME 





District of Columbia 
@Fe_seck, Davrp K., Washington 


Florida 


Be.., Everett G., Pensacola 
Hevsper, Ropert G., Cocoa Beach 
Hutt, WriiiaM T., Jr., Pensacola 
PETERSON, JAMES M., Pensacola 
®Pickens, ANDREW L., Foley 


Hawaii 

BaAxTerR, NorMAwn G., Honolulu 
Corner, Jack A., Honolulu 
Teer, Dace, Honolulu 


@Bararo, Micnaet E., La Grange 
@Ey, ALLEN J., Jr., Chicago 
@Grumsrrup, GLEN I., Chicago 
Harke, RaymMonp J., Chicago 
@NorHMann, Gernarp A., Chicago 
Raczek, Josern D., Oak Lawn 
@Warrace, Wiritiam D., Chicago 


Indiana 


CONNAUGHTON, JAMgs F., Mishawaka 
®Rorset, Tuomas L., Hammond 


FUNDENBERGER, Davip G., Shawnee 


Maryland 


@Lasuviey, Ricnarp S., Hagerstown 
@Suaver, Evcene L., Baltimore 


Massachusetts 


ALLEN, EARLE F., Norwell 

@Biack, Ropert J., W. Springfield 
SEANY, JOHN J., Boston 

Moute, Rex E., Holden 

Oster, Artuur J., Brookline 
Pererson, Ropert C., Brighton 


Michigan 

Atvorp, Herperr H., Ann Arbor 
@Boria, Demeter M., Grosse Pointe 
JAKUBOWSKI, Marek, Kalamazoo 
MesULENDYK, Jonn W., Kalamazoo 
Pertti, Omer A., Detroit 

@wWrrry, James C., Holland 


Minnesota 


Ernrecpot, Ropert B., St. Paul 
Hovperc, Donan L., St. Paul 
@®Howarp, Metvin A., Rochester 
Norris, Joun D., Minneapolis 


tional divisions on military contract work—-con 
trols, guidance, propulsion, data reduction; seek 
ing high-level candidates for established missiles 
and satellite investigations, development, manu 
facture, and test. Salary commensurate with 
capabilities. San Francisco Peninsula. S-3732 


Mechanical Engineer, Machine Design, pref 
erably BS, ten years’ experience designing fairly 
heavy material-handling machinery with electric- 
motor driving gears, controls; will head depart- 
ment designing gantry cranes for specially built 
plate handlers. $9000, and up. San Francisco 
East Bay. S-3793 


Sales Engineer, Mechanical, four years’ 
experience selling to builders and users of large 
engines, compressors, turbines, and machinery; 
know oil filtering and oiling systems. Travel 
60 per cent to 70 per cent selling liquid filters, 
strainers, etc.; car required. $600 or more a 
month depending on experience. Employer will 
negotiate fee. Headquarters, northern suburb 
of Chicago. C-6998, 


Chief Engineer, Portable Compressors, BSME. 
ten years’ experience; must have actual experi 
ence in the development and design of portable 
compressors, know all types of compressors 
Puties will include management of portable 
compressor, design-engineering department; con 
siderable field work with sales and service de 
partments, personnel, budget, and scheduling 
responsibility. Responsible for design super 
vision of engineers and draftsmen doing research 
and development work related to gas and air 
compressors for a manufacturer of heavy equip 
ment $10,000-$15,000. Employer will pay 
placement fee. Northern Ind C-7001. 


Missouri 


@Carxins, Roperrt G., St. Louis 
®Doerr, Raymonp E., St. Louis 
FROHWERK, Paut A., Kansas City 
Luke, Yupe.tt L., Kansas City 


New Jersey 


Antonucc!, Henry V., Union City 
OTTERBEIN, MarK E., Harrison 
Srant, Harovp A., Phillipsburg 


New York 


@Arer, Monamep N.E., New York 
BASCHKIN, BERNARD B., Mt. Vernon 
Best, THeovore R., Jr., New York 
CLARK, RoGerR W., Scotia 
GorrTiies, Georce, New York 
Kr, Micuaet H., New Rochelle 
Macuin, Ernest, Astoria, L.I 
MapontA, RONALD V., Baldwin 
McHvueu, Epwarp L., Port Chester 
@Rosenserc, Georce E., Wellsville 
@SaLiANO, ALBERT, Flushing 

@Sear, Eric F., New York 

Suave, Joseru J., Middle Village 
Syivan, Seymour, Brooklyn 

Vance, Harovp C., Jr., New York 
®Vorstner, Howarp E., Buffalo 
Watvace, Roperrt B., Herkimer 
@®Wesrerock, Aprian J., Tonawanda 


Ohio 

D’Isa, FRANK A., Youngstown 

Dittman, Bitty F., Willoughby 

Gieeson, WiiwiaM S., Cleveland 

@Drosse, Joun W., Marshallville 

Lamps, Ropert F., Cincinnati 

@Lunp, Ricnarp I., Cuyahoga Falls 
@Seona, Josern E., Columbus 
WAHRENBERGER, ArtuuR G., South Euclid 
@Zu.1acus, Patrick W., New Philadelphia 


Oregon 


@Davipson, Joun H., Portland 
@Smiru, Paut B., Portland 


Pennsylvania 


Banar, Leon Y., Bethlehem 

Biack, FRANK E., Pittsburgh 
@Danrecs, Roper L., Scranton 
@Greenserc, WiiiiaM B., Wynnewood 
Jescn, Lesure F., Philadelphia 

@KeERR, WILMER A., Corac polis 

Wa ters, RoBERT M., Philadelphia 


South Carolina 


Crawrorp, Wii.1aM L., Jr., Aiken 
Miiier, Joun W., Aiken 
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These test curves show the effectiveness of the |so-Damp design, even at the low resonant 
frequency of 13 cps. Though the inertia-mass in this test was well over 40 pounds, the 
damping mechanism restricted the double amplitude to 0.145 inch — only 2.42 times the 
exciting double amplitude of 0.060 inch. 


B Iso-Damp mounts give 


full frequency vibration control 


MOUNT soft enough to isolate vibration in the 
upper range of operating frequencies gen- 
erally gives trouble when there’s a low natural 
frequency present. It causes resonant build-up... 
magnifies the motion, as shown by the curve 
above. Not so the MB Iso-Damp mount, It works 
at both ends of the frequency spectrum...and in 
any position. 


Resilient rubber sections with equal spring 
rates in all directions (an original MB mount 
principle) give high frequency isolation efficiency 
in any position. In the low range, resonance is 
restricted by a unique damping mechanism to 


MB manufacturing company new rovers, Conn. 


well below a 3% to 1 build-up. The mechanism 
does not affect high frequency isolation. 

Iso-Damp mounts can be modified to special 
equipment requirements. They’re available in a 
number of sizes, in threaded or press-in types. 
When assembled, the damping mechanism is to- 
tally enclosed and protected. Load capacities 
range from 15 to 100 pounds per mount. 

MB concentrates on standard mounts which 
are actually in the special performance class. If 
you have a problem, lean on our 20 years of vi- 
bration experience. Send for Bulletin 616A which 
tells more. 


1074 State Street 





A Division of Textron Inc. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION...TO EXCITE IT...TO MEASURE 
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@Ticktin, Boyp L., Rock Hill 
Tennessee 

@Cissna, CHartes D 

Roperts, James C., Jr 
@WaANTLAND, JoHN L 


Chattanooga 
Chattanooga 
Oak Ridge 


Texas 


@CHAPMAN 
@Compron 
HERRING 
KIstinc, James W 
Mircue.., Gene A 
@Porau., Tuomas H 


ALAN J., Houston 
Jor E., Houston 
Eucene W., Houston 
Houston 
Dallas 

El Paso 


James Theodore Dillon (1923-1958), engineer 
rate and operations group, Black and Veatch 
Kansas City, Mo., died April 24, 1958. Born 
Philadelphia, Pa Nov. 27, 1923. Son of 
Theodore F Dillon. Education, BS(ME), 
University of Pennsylvania, 1947 Mr Dillon 
previously had been a sales engineer with inger 
soll-Rand Co., New York, N. Y 


John Mitchell Drabelle (1886-1958), consulting 
engineer and retired chief engineer, lowa Electric 
Light and Power Co., Cedar Rapids, lowa, died 
June 7, 1958. Born, Des Moines, Iowa, Dec. 10 
1886. Parents, Meiggs J. and Caroline (Mitchell 
Drabelle Education, BS(EE), Purdue Univer 
sity, 1915; ME, 1922. Married Ruth Groves, 
1925 Mem. ASME, 1919; Fellow ASME, 1949 
Mr. Drabelle had been a specialist in power 
station operation, design, and maintenance. He 
retired from Iowa Electric Light and Power Co 
im 1952 after 42 years of service. Since then he 
had been a consultant for Allis-Chalmers on 
foreign power-station design and _ installation 
He held patents for an automatic hydroelectric 
station control system and automatic diesel 
engine generating plant systems. He was the 
author of numerous articles published in Power, 
Power Plant Engineering, and the like Mr 
Drabelle had been chairman of a number of 
committees in the following groups: Mines and 
Mining in Iowa, Iowa Civilian Defense, Iowa 
Board of Railroad Commissioners, and the Iowa 
State Commerce Commission. He was a past 
president of the Iowa Coal Institute, the Mid 
West Gas Association, and the lowa Public 
Utilities Association. In 1950 the lowa Enginee1 
ing Society presented the Anson Marsten award 
to him for distinguished service to lowa and the 
society. He was a fellow of AIEE, and a member 
of the American Gas Association, the Edison 
Electric Institute, the National Association of 
Power Engineers, and Pi Tau Sigma. Survived by 
his widow; and a son, John M., Jr 


Alonzo Flack (1885-1958), a financial partner, 
Emerson Engineers, management counselors, 
New York, N. Y., died July 1, 1958 Born, 
Claverack, N. Y., June 27, 1885. Parents, 
Arthur Harold and Roberta Emmet (Andrews) 
Flack. Education, BS(ME), Syracuse University 
1908. Married Agnes Bashford, 1919 (deceased) 
Assoc-Mem. ASME, 1915; Mem. ASME, 1935 
Mr. Flack joined the Emerson firm fifty years 
ago as a junior management engineer and was 
operating manager before becoming a financial 
partner. As a management counselor he served 
as chief engineer for companies in the United 
States and foreign countries They included 
the King Sewing Machine Co., the Bethlehem 
Steel Co., the Aluminum Compeny of America, 
Federal Glass Co., National Cash Register Co., 
the Standard Oil Co. of New Jersey, and the 
Graham Paige Motors Co. In World War I he 
supervised and managed plants manufacturing 
shells and other war materials. During World 
War II he was a consulting engineer to the British 
American Oil Co. and Gulf Oil Corp. Mr. Flack 
was the author of various short papers on manage 
ment engineering subjects He had been an 
active member in the Industrial Management 
Society, the Association of Consulting Manage 
ment Engineers, SAM, and AOA. He served 
the ASME as a member of the Executive Com 
mittee of the Management Division, 1920 
1924. As a honorary vice-president he attended 
the Eighth International Management Congress 
He was a registered professional engineer in the 
State of New York. He was a member of Tau 
Beta Pi. Survived by a sister, Mrs. Stuart L 
Peebles, Syracuse, N. Y 


Frederick William Greene (1890-1958), engi 
neering consultant, Holyoke, Mass., died June 5, 
1958. Born, Oxford, Mass., July, 1890. Parents, 
Welford and Ellen (Plouffe) Greene. Education, 
attended Northeastern University Married 
Aurora Alsten, 1914. Assoc-Mem. ASME, 1922; 
Mem. ASME, 1945. Before entering his own 
consulting practice, Mr. Greene has been general 
manager, Fay and Scott Co., Dexter, Maine; 
and chief engineer, Walsh Holyoke Steam Boiler 
Works, Holyoke, Mass. Survived by his widow; 
two sons, Frederick, W., Jr., and Delbert; and 
two daughters, Mrs. Marjorie Seavey and Mrs 
Derothy Crouse. 


Edward H. Hansen (1890-1958), book-manu 
facturing director, The Crowell-Collier Publishing 


1958 
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SAUNDERS, Jay S., Dallas 
@SHatt, Davin L., Baytown 
@Wuire, Georce W., Houston 


Virginia 


Dancy, JuLIAN H., Richmond 


Washington 


@Dean, Roy D., Seattle 


West Virginia 


@®Burcner, James M 
Rogsinson, DonaLtp D 


South Charleston 
Charleston 


OBITUARIES 


Co., New York, N. Y., died Feb. 20, 1958. Born 
Gloucester, Mass., Sept. 20, 1890. Parents, H 
Peter and Louise C. (Larsen) Hansen. Educa 
tion, high-school graduate. Married Audrey A 
Slade, 1909. Mem. ASME, 1936. Mr. Hansen 
had been with Crowell-Collier since 1937. He was 
the author of a number of articles, reports dealing 
with business cycles, and technical papers 
present before ASME and Taylor Society 
He also directed classes in management engineer 
ing and had been a co-operative lecturer at 
Massachusetts Institute of Technology, and 
Brown and Boston Universities for many years 
Survived by his widow 


Martin J. Kermer (1877-1958), retired chief 
engineer, Blaw-Knox Co., died in Venice, Fla 
June 13, 1958 Born, Amsterdam, Holland 
Dec. 18, 1875. Parents, George Leo and Elizabeth 
(Janson) Kermer. Education, ME, Amsterdam 
Technical School, 1900 Naturalized U. § 
citizen, Chicago, Ill., 1912. Married Edith B 
Boyd, 1907 (died 1940); one son, Martin J 
Kermer Married 2nd, Mary Hoffman, 1942 
Mem. ASME, 1914. Mr. Kermer held 12 
patents for evaporators, driers, and methods of 
heat transfer. He was a member also of AIChE 
Survived by his widow. 


John Harold Kincaid (1894-1958), chief 
engineer and assistant vice-president, Wellman 
Engineering Co., Cleveland, Ohio, died June 25, 
1958 Born, Cleveland, Ohio, July 28, 1894 
Education, studied mechanical engineering, Case 
School of Applied Science, 1914-1916. Mem 
ASME, 1946. Mr. Kincaid had spent his entire 
professional career with Wellman Engineering 
He is credited with design and development of 
much of the company’s bulk materials and ship 
loading and unloading machinery. He was a 
member also of the American Iron and Steel 
Institute and the American Welding Society 
Survived by his widow, Ida M. Kincaid; a 
daughter, Mrs. Dorothy M. Pallet; two sons, 
Donald and Charles Kincaid; and 11 grand 
children 


Walter John Maytham (1872-1958), retired 
chief engineer, Northwestern States Portland 
Cement Co., Mason City, Iowa, died June 17, 
1958. Born, Buffalo, N. Y., Oct. 17,1872. Par- 
ents, Thomas and Elizabeth (Green) Maytham. 
Education, ME, Cornell University, 1902; studied 
civil engineering, University of Michigan and 
University of Wisconsin; and ICS Married 
2nd, Nova Buntin, 1937. Mem. ASME, 1905 
Mr. Maytham was a specialist in the design and 
operation of cement-manufacturing plants. He 
designed all or part of at least 16 such plants in 
the United States and Canada. Survived by his 
widow and four children from a previous marriage 
Mrs. Thomas Melville, Walter John, Jr., Mrs 
Leo J. Mueller, and Mrs. Clifford Holland. 


Roy Carnegie McKenna (1883-1958), chair 
man of the board, Vanadium Alloys Steel Co., 
Latrobe, Pa., died July 13, 1958. Born, Pitts 
burgh, Pa., March 7, 1883. Parents, Thomas and 
Anna (Hogan) McKenna. Education, EE, 
University of Pittsburgh, 1903; LLD, St 
Vincent College; LLD, University of Pittsburgh. 
Married Mary E. Martin, 1906; daughter, Jean 
M. McKenna (Mrs. C. H. Sorber) Mr. Mc 
Kenna had been president of Vanadium Alloys 
Steel Co. since 1915. An advocate of profit 
sharing systems, Mr. McKenna was active in 
numerous civic, professional, and charitable 
organizations. He was a trustee of the University 
of Pittsburgh, president of the Latrobe Library 
Association, and director of Latrobe Hospital 
Mem. ASME, 1918. He was a member also of 
the Engineering Society of Western Pennsylvania 
and American Society for Metals. 
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Wisconsin 


@®Hess, Paut D., Brookfield 
ScHULZ, Rowert E., Milwaukee 


Foreign 


ALLEN, James H., Newport, Victoria, Australia 

DeMeTER, GABRIEL A., Tel Aviv, Israel 

@Gomez-Oyepa, Jose, Mexico, D_.F., Mexico 

IQBAL, MUHAMMAD, Karachi, W. Pakistan 

K UHFELDT ROBERT G Barrancabermeja, 
Colombia, S. A 

@Prerez, Rovotro E. P 
Mexico 

Srpp, Georce F 


Nacozari, Sonora, 


Salihli, Turkey 


George Edward Mugrauer (1930-1958), sales 
engineer, Ignersoll-Rand Co., Wilmington, Del., 
died June 6, 1958 Born, Philadelphia, Pa., 
March 30, 1930. Education, BS(ME), Drexel 
Institute, 1957. Assoc. Mem. ASME, 1957 


Fred William Schlichter (1906-1958), president, 
The Hamilton Tool Co., Hamilton, Ohio, died 


July 4, 1958. Born, Hamilton, Ohio, April 27, 
1906. Education, 


high-school graduate and 
Ohio Mechanics Institute. Mr. Schlichter was 
secretary of the tool company from 1927, when it 
was organized, until 1938, when he became 
president. He was a member of the board of Ft. 
Hamilton Hospital and chairman of the hospital's 
expansion committee. He also was a member of 
the American Management Association. Survived 
by his widow, Mrs. Bernice Schlichter; a son, 
Wayne; a daughter, Mrs. John Cochran; his 
mother, Mrs. Katherine Schlichter; and two 
brothers, three sisters, and five grandchildren 


Francis Henry Vanaman (1889-1958), mechani- 
cal engineer, Methods and Equipment Division, 
The Budd Co., Philadelphia, Pa., died June 13, 
1958. Born, Philadelphia, Pa., Oct. 10, 1889. 
Parents, Frank Lee and Emma L. (Snyder) 
Vanaman Education, attended Drexel Insti 
tute. Married Marie Ferguson Wenrick. Assoc 
Mem. ASME, 1929; Mem. ASME, 1935 
Survived by his widow 


Edward Pearson Warner (1894-1958), retired 
president, council of International Civil Aviation 
Organization, a United Nations agency, Montreal, 
P.Q., Canada, died July 11, 1958 Born, 
Pittsburgh, Pa., Nov. 9, 1894. Parents, Robert 
Lyon and Anne (Pearson) Warner Education, 
BA, Harvard University, 1916; BS, Massachus 
etts Institute of Technology, 1917; MS, 1919; 
hon. DS, Norwich University, 1938. Married 
Joan Potter, 1931 Jun. ASME, 1917; Assoc- 
Mem. ASME, 1925; Mem. ASME, 1928. Mr 
Warner was the first chief of ICAO when it was 
established as a provisional body in 1945. His 
life-long association with aviation began in 1910 
when he built a glider and following year flew it 
in an intercollegiate competition, taking first 
prize for efficiency His career in aeronautics 
began as an instructor of aeronautical engineering 
at M.I.T.in 1917. Here, during World War I, he 
gave Army and Navy air units intensive training 
in aeronautical engineering and conducted wind- 
tunnel tests. Following the war, he was chief 
physicist of the National Advisory Committee for 
Aeronautics in charge of research at its Langley 
Field Station. In 1920 he served in Europe as 
technical air attaché for NACA. He returned 
to M.I.T. in 1920; was associate professor of 
aeronautical engineering until 1924; and professor 
until 1926. In 1929, he became the first Assistant 
Secretary of the Navy for Aeronautics He 
resigned that post in 1929 to become editor of 
Aviation for five years, the last year of which 
was spent as assistant to the president of the 
McGraw-Hill Publishing Co A consulting 
practice occupied him from 1935 to 1938. In 
1938 he lectured at Norwich University He 
became a member of the Civil Aeronautics 
Authority in 1939, serving on it and its successor, 
the CAB, until 1945; he was its chairman in 1941 
and again from 1943 to 1945. His service with 
the CAB was broken by several trips to England 
with W. Averill Harriman’s staff for the expedit- 
ing of lend-lease operations. Mr. Warner was 
the author of books: “‘Aerostatics’” (1926) and 
‘‘Aeroplane Design —Aerodynamics” (1927). The 
latter was awarded a medal by the Aero Club of 
France. He also contributed many papers on 
scientific, industrial, political, and educational 
subjects; as well as the “‘Aviation Handbook’ 
with S. Paul Johnston. He was one of the founders 
of the Institute of the Aeronautical Sciences and 
participated in early activities of the ASME 
Aeronautics Division Mr. Warner had been 
honored by many groups. In 1932 SAE presented 
him with the Wright Medal. He was the 1949 
recipient of the Daniel Guggenheim Medal 
In 1943 he delivered the Wilbur Wright Lecture 
before the Royal Aeronautical Society and was 
made an honorary fellow of the RAS. He was 
an honorary fellow also of the AAAS and IAS 
He had been active in SAE serving as its vice- 
president, 1929; and president, 1930. He was 
president also of the American Bureau of Air- 
craft in 1930. Survived by his widow; a son, 
Barry Warner; a daughter, Sandra Warner; and 
a brother, Dr. Nathaniel Warner 
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New Beauty on Cleveland’s Skyline 


Got lifetime service valves 
and got them fast 
by choosing JENKINS 


More than top quality in valves was required 
for this $17,000,000 aluminum-and-glass 
building, completed in April 1958 to provide 
offices for the Cleveland Electric Illuminat- 
ing Company and other industrial and com- 
mercial tenants. In addition to valves that 
would last for the building’s lifetime, the build- 
ers sought assurance that a close delivery date 
would be met. 


Both were assured by the choice of Jenkins 
Valves for all plumbing, heating and air con- 
ditioning lines. 

For almost a century the name JENKINS has 
meant enduring quality. Jenkins Valves in 
service for fifty years and good for many more 
are often reported. 


And, when valves are needed quickly, Jenkins’ 
efficient, national system of distribution can’t 
be surpassed. Jenkins Bros., 100 Park Avenue, 
New York 17. 


Architects: 
Carson and Lundin, New York 


Consulting Engineers 
Jaros, Baum & Bolles, New York; 


McGeorge, Hargett and Associates, 
Cleveland 

General Contractor 
George A. Fuller Company, New York 


Heating-Air Conditioning Contractors 
Kerby Saunders Company, New York; 
Feldman Brothers Company, Cleveland 


Plumbing Contractors 
Kerby Saunders Company, New York; 


Gorman Lavelle Plumbing-Heating Co., 
Cleveland 


Managing Agents: 
Ostendorf-Morris Company, Cleveland 


N 


Typical of more than 4,000 Jenkins Valves of bronze, 
iron and cast steel serving this building owned by the 
55 Public Square Corp., Cleveland. 
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ILLUMINATING BUILDING 


Sold Through Leading Distributors Everywhere 
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NEW 
EQUIPMENT 


End Mills 


Thirty-nine new high speed steel end mills 
have been added to the more than 3300 cut 
ters that make up the standard products of 
Cutting Tool Div., Brown & Sharpe Mfg. 
Co 

The cutters are 
aluminum and aluminum alloys. 
chip clearance and use of a special abrasion 
resistant high speed steel improves perform- 
ance and greatly adds to tool life. Other 
features include a 40 deg helix and 20 deg 
rake, a combination designed for a shearing 
cut of maximum efficiency on aluminum. A 
completely ground finish over entire mill 
surface with ground eccentric relief of sharp 
precision cutting edge adds to production 


designed for milling 
Generous 


performance. 

These new end mills are available in 3 dif. 
ferent lengths, Standard, Long and Extra 
Long in sizes '/, to 2 in. diam. —K-] 


Vibration Testing System 

A compact new sine wave vibration testing 
system, the Sine-O-Matic Model CP-3/4, has 
been announced by Ling Electronics, Inc. 


A completely packaged testing system, the 
unit features fully automatic programming 
and operation. All components, including 
power generator, field and degaussing supply, 
cycling oscillator, servo system, automatic 
power factor ccrrector, and start-stop con 
trols, are mounted in a streamlined desk- 
type console. Only the shaker is external. 

The system provides a peak sine wave vec 
tor of 1200 force-pounds, when used with a 
Model ClO shaker and will drive a C25H or 
C25B shaker to reduced force. Power out- 
put is 3000 w. The system supplies its full 
rated force output over the entire frequency 
range of 5 to 3000 cps without impedance 
changing. —K-2 
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Titanium Alloys 


Crucible Steel Co. of America announces 
availability of three new heat-treatable titan- 
ium alloys, one of which is said to be the 
first heat-treatable ali-Beta titanium alloy to 
be produced. 

The three alloys have the unique advan- 
tage of being capable of being readily formed 
in the so-called solution treated or “‘soft”’ 
condition and then strengthened by simple 
thermal the company 


States. 


aging treatments, 
The strengths obtainable with each of these 
alloys are higher than previously possible in 
titanium sheet materials. 
The new Beta alloy, B 120 VCA is said to 
represent a major technological breakthrough 
for the titanium industry. —K-3 


Air Bleed-Off Valve 


A new valve, designed and built by Deni- 
son Engineering Div., American Brake Shoe 
Co., automatically eliminates air in hydraulic 
circuits. The new valve operates in hydrau- 
lic circuits under pressures up to 5000 psi. 

Presence of air in a hydraulic circuit can 
prevent the pump from priming when it is 
connected with a closed center valve or with 
another pump, possibly causing extensive 
damage to internal parts. The valve auto- 
matically vents air to tank, assuring ade- 
quate pump priming and efficient circuit 
operation. 

Dimensions of this valve are 2*/, by 1 in. 
hex. Available with '/, NPT or °/j¢ in.-18, 
straight threads. 

The new automatic air bleed-off valve is 
installed in the pump discharge line—ahead 
of all other components—with a T connec- 
tion. 

The valve remains open as long as system 
pressures remain low—and permits air to 
flow to tank. When air has been dissipated, 
the initial surge of hydraulic fluid automatic- 
ally closes the valve, which remains closed 


until the pressure drops. —K-4 


Hand Tachometer 

A single-range precision hand tachometer, 
said to be ideal for accurate speed measure 
ments in laboratories, test beds, and in 
quality control or production tests, has been 
announced by James B. Biddle Co. 

The dial diameter is 120 mm (4.7 in.), and 
the scale calibration is open and easily 
readable. The 7 mm (0.27 in.) drive shaft 
is equipped with ball bearings. The Jagabi 
precision hand tachometer is supplied with 
two large rubber mounted male and female 
centers, an extensive shaft and center, oil 
container and dropper, and is in a strong case 
91/6 X 6!/4 X 3 in. Total weight is 3'/, Ib. 


—K-5 


Electronic Control 

A full series of completely solid state elec 
tronic control instruments has been intro- 
duced by Foxboro Co. 

The new line, called electronic Consotrol 
instrumentation, consists of advanced design 
transmitters, recorders, controllers, and valve 
operators, covering every function in the 
process control loop. Typical process meas- 
urements such as pressure, flow, and level, 
are converted at the transmitters to propor- 
tional current signals and instantaneously 
transmitted over unshielded lines to a con 
trol center. 

Converters for EMF and resistance meas 
urements also feed signals to the small case, 
panel-mounted receivers. In the same elec- 
trical range are the controllers and final 
operators which complete the loop. 

Features of the instrumentation, in addi- 
tion to the use of magnetic amplifiers and 
transistors, are choice of motion balance or 
force balance transmitters; electrical meas- 
urement converters, entirely tubeless and 
mounted for front-of-panel accessibility; 
new control station design; and diversified 
installation arrangements using standard sys- 
tem components. —K-6 
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When fewer men must do more work ... Hamilton 
Auto-Shift (above) and L Contour tables (below) set the 
pace by speeding up board movements. Two simple controls 
allow tilt and vertical adjustment which brings board area 
within easy reach whether sitting or standing! Convenient 
reference area (behind draftsman on Auto-Shift, at right or 
left on L-table) keeps board clear, saves checking time, in- 


sures accuracy. Get complete details from your Hamilton 
dealer or write Hamilton Manufacturing Company, Two 
Rivers, Wisconsin. 
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Pump-Motor 

A new custom engineered pump and 
motor combination, recently developed by 
the Tuthill Pump Co. is designed to operate 
from a conventional 12 v battery. The new 
unit was originally developed for hydraulic 
applications on small mobile hoists 

The new unit incorporates a specially de 
signed motor into a rotary-gear pump, pro 
ducing a combination unit which takes up no 
more space and weighs no more than a con 
ventional electric motor. It measures 3% 16 
X 75/16 in., and is rated for 30 cu in. per 
minute at 500 psi. The motor has a rating of 
1/,hp. The unit uses 10-W lubricating oil as 
a hydraulic fluid. Operating temperatures 
can be up to 200 F. —K-7 


Fork Trucks 


Two new Ranger fork trucks of 4000 and 
6000 Ib capacity, designed for high speed 
handling and tiering over sand, mud and 
rough terrain, have been introduced by In- 
dustrial Truck Div., Clark Equipment Co. 

Suited for all-weather handling duties 
around building sites, orchards, lumber mills, 
and similar rugged locations, the units fea- 
ture high lift speeds and bi-angular steering. 
Equipped with both two-wheel and four 
wheel drive, the trucks have an oscillating 
rear axle which permits the machines to 
travel over rutted, bumpy ground and still 
maintain traction with all four wheels, the 
firm reports. 

Front and rear wheel disconnect permits 
the units to be towed to job sites at highway 
speeds. A combination of standard Acker 
man steering and wagon-wheel steer gives 
the unit a short turning radius in spite of its 
relatively long wheelbase. When the power- 
assisted steering wheel is turned the rear 
axle turns 28 deg and the rear wheels turn 
an additional 28 deg, giving a 56 deg turn. 
According to the company, this is the first 
use of such steering on a four-wheel drive 


—K-8 


machine. 


Milling Attachment 


A new milling attachment for mounting on 
lathes, milling machines, turret lathes, 
planers, boring mills, and as original equip- 
ment on special machines is announced by 
Alva Allen Industries. 

The spindle is mounted on taper roller 
bearings and has No. 3 Morse taper for tool. 
Six different speeds, ranging from 200 to 
900 rpm, are available. Spindle height (bot- 
tom of base to center line of spindle) is 2 in. 
and capacity is 1 in. end mill. —K-9 
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Combination Bearing 


4 dual-duty cylindrical roller bearing, an 
nounced by Rollway Bearing Co., is designed 
for applications where both thrust and radial 
loads must be carried in a restricted space. 

[he unit consists of two roller assemblies, 
radial and thrust, with the flanged inner race 
of the radial section serving at the same time 
as the revolving plate of the thrust section. 
The outer race of the radial bearing is sta 
tionary with respect to inner race, and is com- 
pletely separable, the company reports. A 
step in the bore of the bearing retainer serves 
as a means of locating the thrust roller as 
sembly in the bore of the stationary thrust 
plate. The radial portion of the bearing is 
located on the shaft. 

The bearing, designed for both continuous 
and intermittent operation, is available with 


bronze or Rollube retainer. —K-10 


Gage Protector 

A new gage protector with instant and 
precise shutoff to protect gages from over 
pressure for actuation from 5-—2400 psi is 
fered by Circle Seal Products Co. 

The company says the system provides in 
a single unit all characteristics necessary for 
protection of gages and operating personnel. 
The 1100 series valves overcome the O-ring 
breakaway friction problem characteristic of 
piston type inits. Precise operation 1s 
insured even at very low settings due to the 
use of contact rather than sliding seals, the 
firm states. 

Designed for gas systems, and availablk 
for liquid systems, the protectors automatic 

ly shut off instantly in the event of bourdon 
tube rupture. 

Automatic gage cut-out and cut-in is pro 
vided Snubbing action in gas systems 
where surge waves or shock waves are en 
countered closes the valve unit momentarily 
to reduce shock on gage elements. —K=11 


Tractor Attachments 


Introduction of several new attachments 
designed to extend the working efficiency and 
ease of operation of the D4 and D6 tractors 
has been announced by Caterpillar Tractor 
Co. 

In-seat starting, which allows all engine 
starting operations to be performed from the 
operator’s compartment, is a newly available 
attachment for the D4. This attachment 
may be ordered factory-installed on new 
machines, or may be installed on presently- 
operating machines having gasoline starting 
engines either manually or electrically 
started, the firm reports. 

For both D4 and D6 tractors operating 
with front-mounted hydraulic equipment in 
atmospheric temperature over 100 F, a high 
ambient temperature radiator is available as 
an attachment. The new radiator is recom- 
mended for use only if overheating problems 
occur due to a combination of both of the 
above factors. —K-12 
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Model “SFD” Flange 
Mounted Reducer 


NEW DOUBLE REDUCTION 
HOLLOW SHAFT worm gear 


8 


reducers! -. 


Mode! “STD” Torque Arm Reducer 


@ THE COMPLETE range of reduction ratios — 
6624:1 to 4466: 1. 

@ THE COMPLETE output selection — .04 to 
2.55 HP. Torques from 1473 to 
7678 in. Ibs. 

@ SHAFT-MOUNTED ease of installation. Real space economy. 
No foundations required. 

@ THE SAME RUGGED DURABILITY and smooth, efficient operation 
for which Winsmith worm gear speed reducers 
have long been famous. 


@ THIS COMPLETE selection in choice of several assemblies. 


WRITE TODAY for details on this new line which 
combines all the advantages of hollow 

shaft installation with worm 

gear, double reduction 

ratios engineered and 
precision-manufactured 

for you by Winsmith. 


WINSMITH, INC. 
20 Eaton Street, Springville, (Erie County), N. Y. 
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ORGANIC MATERIALS WHICE “ 
| THE ONLY PACKING 1 KNOW OF WHICH 
CONTAINS NO ORGANIC MATERIALS 1S 
p/m's HICH TEMPERATURE VALVE STEM 


PACKING s. IT CAN TAKE OVER 1000°F ! 


awe 


Your up-to-date boilers are producing 
steam at higher temperatures and pres- 
sures. Old-time valve-stem packings 
just can’t stand the gaff. You can count 
on Raybestos-Manhattan for the safe, 
sure solution—packings specially de- 
signed to meet today’s higher tempera- 
tures and pressures. 

R/M high temperature valve-stem 
packings are made of top-quality 
braided asbestos with Monel wire re- 
inforcement over a high temperature 
resistant plastic core. They contain 


Bos 


practically no organic materials and 
the lubricants are thoroughly dispersed 
all the way through. It is this carefully 
engineered construction that makes 
them your best possible choice for all 
steam valves and rods. 

R/M engineers have amassed a 
wealth of experience in manufacturing 
packings and gasket materials to satisfy 
the most exacting requirements of in- 
dustry. This experience is at your dis- 
posal—call on R/M! 


R/M MAKES A COMPLETE LINE OF MECHANICAL PACKINGS—including Vee-Flex,* Vee-Square,® Universal 
astic, and “versi-pak”*®; GASKET MATERIALS; and “TEFLON”* PRODUCTS SEE YOUR R/M DISTRIBUTOR. 


*A Du Pont trademark 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles « Industrial Rubber « Engineered Plastics 


Sintered Metal Products « 
Brake Blocks « Clutch Facings « 
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Abrasive and Diamond Wheels 
Industrial Adhesives 


Covered Equipment e« Brake Linings 


Rubber 
Laundry Pads and Covers 


Bowling Balls « 
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Bulk Bin Level Control 


A new Bin-Vue level indicator and control 
which features an easy off cover and a fail 
safe device has been announced by Convair 
of Pittsburgh, Pa. 

Access to the unit is gained by push-up, 
push-down and pull-off motion on the single 
piece cover. The cover is held in place by 
compression of an O-ring on the mounting 
flange. 

A limit switch, acting as a fail safe device, 
is activated 18 times a minute and can be 
connected for visible or audible control. 
This switch may also be connected to a relay 
circuit for automatic control. Failure of any 
part of the unit will alter the signal and stop 
or start other equipment it controls, the com 
pany States. 

In operation, a '/i9 hp motor turns a four 
blade paddle at 9 rpm by means of a torsion 
spring. The paddle turns continuously as 
long as no material touches it. When mate 
rial makes firm contact with the paddle, the 
paddle stops. .The motor continues to run, 
turning the spring until it activates a limit 
switch. The switch kicks cff the motor and 
any other equipment connected to the indi 
cator. When the material falls away from 
the paddle, the torsion spring reactivates the 
paddle and, in so doing, unwinds from the 
limit switch, starting the motor and putting 
the entire unit in operation again. —K-=-13 


Jig, Fixture Buttons 

A complete line of jig and fixture rest but 
tons made of alloy steel is offered by Jergens 
Tool Specialty Co. 

Available in two types, the rest buttons 
are used as cutter set gage blocks and as 
locating parts in jigs and fixtures. They are 
manufactured in 16 sizes and have ample 
grinding stock left on shank for final fitting. 
Other rest buttons, with drilled and C-bored 
hole for socket head screw, are available in 
18 sizes. Each special jig rest buttons com- 
plete with a socket head cap screw. K-14 
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Excess Air Gas Burner 


A new excess air gas burner for sealed-in 
firing in industrial furnaces, kilns and other 
heat processing equipment has been de- 
veloped by Hauck Mfg. Co. The burner 
produces an exceptionally stable flame even 
with 1000 per cent or more of excess air, the 
firm reports. 

Because of the greater forward velocities 
of hot combustion gases, a better distribution, 
circulation, and penetration of heat is ef 
fected. Excellent control of flame tempera- 
ture and dependable operation are obtained 
with either large or small amounts of excess 
air. Stratification of hot gases is minimized 
and development ot localized hot spots is 


eliminated. Fewer burners are needed. 
Ignition is positive and easy at any burner 
setting on hot or cold furnaces. A contin- 
uous pilot is not required. There is no 
burner flashback. —K-15 
° 

Compacting Press 

A more compact, fully-enclosed design 


with modern streamlined styling is the prin- 
cipal feature of a redesigned R series of 20- 
ton single-station single-pressure powder 
metal and ceramic compacting presses intro 
duced by F. a Stokes Corp. 
Like the earlier design, the 
can make tablets up to 3 in. diam and 2 in. 
depth of fill, at the rate of 16 to 48 pieces 
per minute, depending on the material being 
compacted. Tooling used on the earlier 
presses can also be used on the new series, 
and most working parts are interchangeable. 


—K-16 
Small Motors 


Barber-Colman Co. offers a new improved 
a-c motor design in the smallest of its motors. 

The new Type A motor has substantially 
more and higher efficiency without increase 
in overall dimensions, the company says. 
The motor is being used where space and 
size are critical, and low noise, high torque, 
and long life are essential. Fan blades from 
2 to 4 in. may be attached for use in deodor- 
izers, electronic equipment and blowers. 


—K-17 
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FEL - RINGS ih : 
FoR EASY ADJUST 


“Tefion”* Valve Stem Packings are just 
what you need when you are making 
sensitive adjustments on slow moving 
rotary and reciprocating equipment. 
The precision machined rings slip on 
each other and exert pressure against 
the valve stem or rod. Because it does 
not react to any known chemical and 
has no known solvent, “Teflon” is ideal 
where corrosion is a problem. It has 
excellent nonadhesive properties—an 
added benefit if you are handling vis- 





cous fluids. “Teflon” Valve Stem Pack- 
ings are supplied in wedge and angular 
type and as solid unit rings. 

R/M also manufactures a complete 
range of homogeneous and reinforced 
valve stem packings engineered to meet 
many other requirements: high tem- 
peratures, high pressures, high speeds, 
temperature extremes, etc. 

Feel free to call on the experienced 
R/M packing engineers for details and 
service, whatever your packing needs. 


R/M MAKES A COMPLETE LINE OF MECHANICAL a ae Vee-Flex®, Vee-Square®, Universal 


Plastic, and “versi-pak’’*; GASKET MATERIALS: and “TEFLON” PRODUC 


S. SEE YOUR R/M DISTRIBUTOR. 
*A Du Pont trademark 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET 


MATERIALS 











RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles « Industrial Rubber « Engineered Plastics 


Sintered Metal 
Brake Blocks « 


Products « 
Clutch Facings 


Abrasive and Diamond Wheels e« 
Industrial Adhesives 


Brake Linings 
Bowling Balls 


Rubber Covered Equipment « 
Laundry Pads and Covers 
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Men who know 


TURBINES, PUMPS, COMPRESSORS 


Get in on the development of the most 
advanced high-speed rotary equipment ever built 


Here’s your opportunity to step up to a new, higher level of 
turbo-machinery technology—the Large Rocket Engine. 

Whatever type of rotating machinery you know best, your 
experience could be extremely valuable in the important develop- 
ments now going on at Rocketdyne. The seasoned and ambitious 
man who has cut his teeth on jet engines, steam or gas turbines, 
or other elements of rotating machinery, is urgently needed to 
apply mechanical principles to meet the increasing demands of 
power plant performance. 

The combination of high speed, light weight, heavy loadings 
and exceptional pressures required in rocket engine work is lead- 
ing to an entirely new breed of high-performance rotating 
machinery ...and a new breed of engineer. You can be one of 
this advance guard of the turbo-machinery field—if you have the 
desire to build your professional status by accepting new 
challenges. 

Rocketdyne is building high-thrust rocket engines for the 
nation’s major missiles. You'll work with the leading producer in 
the nation’s fastest growing industry. You and your work will 
be recognized as a vital part of the overall achievements. Testing 
facilities are among the world’s finest. The power produced is 
beyond anything ever before thought possible. If you would like 
to tackle new assignments working alongside some of the finest 
minds in turbo-engineering, write and tell us about your back- 
ground: Mr. E. K. Jamieson, Rocketdyne Engineering Person- 
nel, 6633 Canoga Avenue, Canoga Park, California. 


ROCKETDYNE i? 


A DIVISION OF NORTH AMERICAN AVIAT 


BUILDERS OF POWER FOR OUTER SPACE 
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Miniature Gear Boxes 


A new line of standard size eight miniature 
gear boxes has been put into production by 
Ellison Engineering Co. 

The units will mate with any standard size 
8 a-c or d-c motor, and can be adapted to 
any motor end configuration, the firm reports. 
Ratios from 1.5:1 to 600:1 are available. 
Weight of the units may be as little as 
oz with aluminum housing. 

Stainless steel housings are available, and 
all gears are stainless. Using Class 5 mini 
ature bearings throughout the units have 
backlash as low as 45 minutes, and will handle 
50 in-oz of torque. Starting torque is .015 
in-oz or less depending on the ratio required. 
Two output shaft diameters are available: 
0937 and .1250; the shaft may be either 
concentric or offset with respect to the hous 


ing. —K-18 


Silicone Rubber Compounds 

Three new silicone rubber compounds de 
signed for fabrication of O-rings, gaskets, and 
other seals have been added to the standard 
product line of the Silicone Products Dept., 
General Electric Co. 

Designated SE-362, SE-372, and SE-38 
these compounds readily meet or surpass the 
requirements of AMS 3303C, 3304B, and 
3305C respectively. 

Featuring tensile strengths of 1000 to 1200 
psi and compression sets ranging from 17 to 
19 per cent after standard cures, the new 
compounds offer far better physical proper 
ties than earlier Class 300 compounds, the 
company states. Tear strengths range from 
65 to 75 lb-in. after an oven cure of four hr 
at 480 F. 

Linear shrinkage during cure is less than 2 
per cent. Because of their low compression 
set and good oil resistance, SE-362, SE-372, 
and SE-382 are especially suited for O-rings 
and other seals used in contact with petro- 
leum oils and most hydraulic fluids, the com 
pany says. 

ASTM requirements also met by these 
compounds are those of TA604 for SE-362, 
TA704 for SE-372, and TA805 for SE-382 

—K-19 


Synchronous Generators 


Columbia Electric Mfg. Co. announces its 
new Frame 5200 series synchronous gen- 
erators now available in 900 rpm ratings 
through 1250 kva, 0.8 pf, 1000 kw, three 
phase, 60 cycles (and equivalent 50 cycle rat- 
ings) in all standard voltages through 6600 v. 

The new and larger frame, designed for 
ease of maintenance, has rigid bracket bearing 
construction, featuring ball bearings, integral 
lifting lugs, all welded steel dripproof con- 
struction, baffled ventilating system, full 
damper (amortisseur) winding, well insulated 
layer wound field coils, Class A or Class B in- 
sulation as specified, the company reports. 


—K-20 
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Beli Conveyor 


Hewitt-Robins, Inc. has developed a new 
type of belt conveyor featuring a hammock 
style idler suspended on wire ropes which 
can be erected and taken down one-third to 
one-half faster than the conventional con 
vevor 

he firm claims the new unit operates with 
less spillage of material, prolongs belt life, 
and provides smoother, more economical 


operation. Except for the belt itself, the 


new conveyor is a marked departure from 
conventional conveyor design, the firm re 
ports. It consists of prefabricated steel 
tands of uniform size and shape, held 
in alignment by parallel °/,-in. wire ropes 


n either side of the stands. This support 


ing structure replaces heavier rigid steel 
members. The wire ropes may also be sus 
pended from the roof of a mine bv means 
of special suspension frames anchored with 
roof bolts 

The belt travels on hinged idler rolls 
mounted in a new hammock-shaped frame. 


Heavy-duty hinges allow the individual rolls 
to move freely in a vertical plane so that off. 
center loading of the belt is automatically 
corrected without de-training the belt. The 
hammock frames also serve as spreaders t 


keep the ropes in their proper lateral position. 


The idler r tls are eq upped with tapered 
roller bearings and multiple protection grease 
and dirt seals —K-21 
Electronic Tube , 


4 storage tube, WL-7228, for use in radars 
has been developed by the Westinghouse 
Electric Corp., electronic tube div. 

More than 100,000 pieces of information 
may be stored in the tube, the firm states. 
In a fraction of a second, information received 
by radar can be committed to the memory of 
this storage tube for long periods. When 
needed, the information can be displayed 
visibly on a flourescent screen long enough 
for the human observer to grasp. 

The tube contains three electron guns. 
One gun receives and writes the information 
on the memory unit at a rate of over 200 
miles per hour. A second gun wipes out the 
stored information, or any part of it, at will. 
The third gun enables the information to be | 
brightly displayed on a screen. —K-22 


Packaged Firing Units 


National Airoil Burner Co., announces 
Series 20 steam atomizing packaged firing 
units for oil and/or gas fuels. 

The units are fully automatic and have 
low fire start, electric-gas ignition, modula 
tion fire control, damper sequence control, 
forced draft combustion air, electronic com- 
bustion safety supervision, mechanical atom 
izing, steam assisted internal mixing oil 
burner, ring or cyclindrical type gas burner 


—K-23 | 


for gas fuel. 
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Engineers 
across the country 
are specifying 


PACKLESS EXPANSION COMPENSATORS 


All over the country, for the finest, most modern buildings, 


you'll find Expansion Compensators written into the heating 


specifications. Why? Simply because there’s no substitute 


for their completely packless design, their easy installation, and 


the fact that they never need maintenance! 
Yes, there’s no easier or lower-cost way to take care of 


pipe and tubing expansion and eliminate water hammer noise, 


especially in baseboard convector installations. Installed in 
minutes; you can forget it for the life of the building. 


Flexon Packless Expansion Compensators are the modern, { 


low-cost way to absorb pipe motion, proved in thousands of 


installations. Why not write them into your next job? Write today [on = 


for the cost data, and the name of your Flexon distributor. 
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CAPANSION JOINTS 


The inside story 


2-PLY CONSTRUCTION 


The bellows is fabricated from two plies 
of specially-rolled metal to combine 
strength with flexibility. Bronze beliows 
for Model L; stainless steel for Model H. 


>: 
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EXPANSION JOINT DIVISION + 1305 S. THIRD AVENUE, MAYWOOD, ILLINOIS 


PAxix & 


mETAL HOSE NON-METALLIC HOSE stows 


complete Flexon 


Everything you need 
sorbing pipe motion, 


in a concise 28-page 
design guide. 



















Design Guide 
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AIRCRAFT COMPONENTS 





...-where BOILERS move 
UP and DOWN 


© FEEDWATER 
6" STEEL 
BARCO BALL JOINTS 
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BOILER 
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\ BARCO BALL JOINTS \ 
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Handie THERMAL 
EXPANSION with 
BARCO Ball Joints 


The schematic diogram at left shows how Barco Flexible 
Ball Joints of steel construction are used in a new Florida 
utility plant —design pressure 600 psi, 500°F. The above 
photo shows a close-up view of two of the joints (see 
arrows). Two more matching joints, 4" and 6", are 
located out of the picture to the left. The 4” joints have 
metal gaskets. The same utility also uses 10” Barco joints 
on gas fuel lines. Other uses in power plonts ore for 
flexible connecting lines to oil burners, soot blowers, ond 


other auxiliary equipment. 


Flexible Pipe Connections! 


The rapidly increasing use of Barco Flexible Ball Joints for solving 
piping problems in POWER PLANTS is significant for several 


key reasons: 


4. Substantial space saving as compared to other methods in crowded piping areas, 


Unlimited flexibility and movement. Utmost simplicity. 


No heavy pipe anchoring required. No “end thrust” developed under pressure. 


Ability to handle compound movement (where twisting is combined with thermal 
expansion and contraction). 
Easy to engineer joints into piping to provide for any degree of flexibility, expan- 
sion, or movement required. 
Maximum safety for high temperature applications. All-metal construction available. 
Special alloys can be specified. 


7. 
8s. 


maintenance. No lubrication. 
New Bulletin No. 31 contains interesting diagrams showing how to 
solve many common pipe expansion problems EASILY, ECONOMI- 
CALLY. Ask for a copy; see your nearest Barco representative or 


write: 


get S BACKED 


SY Cape 
oe 
" 


BARCO 
MANUFACTURING CO. 
521L Hough Street, Barrington, Illinois 

The Only Truly Complete Line of 
Flexible Ball, Swivel, Swing and Rotary Joints 
In Canada: The Holden Co., Ltd., Montreal 
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Basic design is pressure sealing against leakage and self-adjusting for wear. 


Virtually no deterioration. Able to stay in service for years without repairs or 
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Air Line Lubricator 

A new automatic-fill air line lubricator, 
designed to eliminate maintenance and down- 
time associated with manual filling, has been 
introduced by Watts Regulator Co 

The unit, called No. A606 Perma Fog 
lubricator, features a built-in float mechanism 
which automatically maintains a constant 
oil level in the lubricator bowl when fed by 
an oil supply line with pressure from 10 to 
100 psi greater than the air pressure applied 
to the lubricator. 

Minimum oil feed rate is said to be in excess 
of any possible lubricator demand. The 
new lubricator is available in '/,, 3/s, 3/2, 
3/,, and | in. sizes. —K-24 


Shock Test Machine 

A shock machine specifically designed for 
testing ballistic missile components yet said 
to be versatile enough for any type of shock 
testing, is announced by Lycoming Div., 
Avco Mtg. Corp. 

The machine is said to be the nation’s first 
shock machine specifically developed to meet 
the rigid specifications of the WS-107A-2 
environmental test requirements—airborne 
electronic equipment. 

According to the company, the machine can 
produce, and accurately reproduce, sawtooth- 
wave shock patterns of more than 100 g’s over 
a shock response spectrum of 80 to more than 
1000 cycles per second. It provides a speci- 
fied terminal-peak sawtooth pulse shape 
rising to 100 g’s in 6 milliseconds and then 
dropping abruptly to zero. It can also 
provide a variety of wave patterns including 
quarter-and half-sinc wave shocks. 

From a pre-determined drop height, the 
carriage impacts against a molded lead pellet. 
By controlling the size and shape of these 
pellets, a wide variety of pulse forms can be 
obtained. The pellets themselves are uni 
formly produced by a simple molding 
process. 

Precision operation is accomplished by 
pneumatically positioning the specimen car- 
riage and releasing it for fall by a solenoid- 
operated release mechanism. This pellet 
is placed on the impact anvil set in the 2000 
lb concrete base of the machine. Operator 
safety is insured by the built-in safety fea- 
tures of the simplified control panel, the firm 
says, and the anvil, carriage, and superstruc- 
ture are seismically isolated from each other 
to prevent ringing. 

The machine accomodates specimen 
weights up to 40 lb and a cross-sectional area 
up to 12!/, in. —K-25 
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Drying Feeders 

Heavy and extra-heavy duty electro 
magnetic feeders are now available with 
special direct-panel heated troughs from 
Syntron Co, 

Addition of the new feature simultaneously 
affords effective rate-controlled feeding and 
efficient bulk materials in-transit drying, the 
firm reports. 

Feeding movement is the result of 3600 
electromagnetic, pitch-directed vibrations 
per minute, controlled through continu: usly 
variable degrees of power by the unit’s 
separate controller. 

Drying is accomplished by the rate-con- 
trolled movement of a layer of material over 
a cascaded series of electrically heated panels, 
loosely interlocked to act as louvres, allowing 
the introduction of forced air from a turbo- 
blower system through and across the cascad- 
ing material to dissipate the vapor produced 
in the drying process. 

The company states that the panels can be 
pivoted to adjust the slope to best suit the 
structural and flow characteristics of different 
materials. Heat intensity is thermostatic- 
ally or percentage-timer regulated. —K=-26 


Packaged Drives 


Cutler-Hammer Inc., has announced a 
new line of adjustable speed d-c packaged 
drives featuring static power conversion. 

Ultraflex packaged drives, the firm’s name 
for the new devices, utilize light, compact sta 
tic power components to replace the con- 
ventional motor generator set. Conversion 
units eliminate all bearings, brushes, com 
mutators, shafts, and couplings of rotary 
type d-c power sources, the company States, 

Simplified circuitry in the conversion units 
make the drives as understandable and easy 
to install and maintain, as standard indus 
trial control, the company says. The drives 
are available in two forms: Ultraflex E, a 1 
to 40 hp electronic adjustable speed drive; 
and Ultraflex M, a 1 to 200 hp magnetic am- 
plifier adjustable speed drive. 

All drives include three basic components: 
the enclosed panel, housing the conversion 
and control units; an operator's station; and 
an industrial d-c motor. —K-27 


-Brushless A-C Generators 

A line of 50, 60, and 400 cycle brushless 
alternating current generators has been 
developed by Kato Engineering Co. 

The machines are available in both single 
and three phase output with all standard 
commercial voltages available throughout 
the range of sizes offered in brush type alter- 
nators. The 60 cycle, three-phase sizes ex- 
tend from 5 to 400 kw and 400 cycle from 1 to 
250 km revolving field types in all standard 
commercial voltages through 600 v. Some 
sizes are available in the higher voltages 
of 2300 or 4160 v. —K-28 
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NOW, A STANDARD LINE OF 
DUFF-NORTON WORM GEAR JACKS 


The economies of standardized production now can be realized by 
machinery designers who use Duff-Norton worm gear jacks for accurate 
positioning of loads weighing as much as several hundred tons. After 
25 years of experience and hundreds of custom designs, Duff-Norton 
engineers have produced a standard line of eight jacks ranging from 2 to 
100 tons in capacity which will meet almost any requirements. When 
jacks are used in an arrangement, added economy can be realized in 
raising unevenly distributed loads, since all models now have a uniform 
raise which permits jacks of varying capacities to operate in unison. 

Worm gear jacks are purely mechanical devices, and they can hold 
heavy loads in position indefinitely without any creep. Functioning as 
components of machinery or equipment, they can raise or lower loads, 
apply pressure or resist impact. Worm gear jacks can be furnished with 
raises up to 24 inches, and they will provide exactly the same raise for 
years without adjustment. 

Thousands of these jacks are in use on feeding tables, tube mills, 
welding positioners, pipe cut-off and threading machines, testing equip- 
ment, aircraft jigs, loading platforms, rolling mills, conveyor lines, 
and numerous other types of equipment. If you have a positioning 
problem, write for complete information, requesting Bulletin AD-66-FF, 
which includes drawings and full specifications... 


DUFF-NORTON COMPANY 


P.O. Box 1889 «+ Pittsburgh 3O, Pennsylvania 
COFFING HOIST DIVISION °: Danville, Illinois 


DUFF-NORTON JACKS - > —— COFFING HOISTS 
DUFF-NORTON 








Ratchet, Screw, Ratchet Lever 


Hydraulic, Worm Gear Hand Chain, Electric 
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work in the fields of the future at NAA 





STRUCTURAL 
TEST 
ENGINEERS 


NAA has immediate openings 
for senior engineers to work 
on such top-level projects as 
the B-70, F-108 and the rocket 
ship X-15. 

As part of our expanding 
organization, you'll manage 
elevated temperature test 
projects, including planning 
and design; conduct tests and 
report results. 


INSTRUMENTATION 
ENGINEERS 


If you know instrumentation 
and equipment limitations, 
and are experienced in the 
design of setups, there is a 
career for you measuring 
strains, static and dynamic 
loads, temperatures and 
deflections. 

Write to: Mr. E. K. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH (r\ 


AMERICAN 
AVIATION, INC. 


[Ne A\ 


— 
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Forged Steel Couplings 

Metal Products Div., Koppers Co., 
announces the availability of a newly-de- 
signed forged steel coupling, produced in 
sizes 5'/_ and 6, said to be stronger and 
lighter than cast steel couplings used in 
most of the same applications. —K-29 


— . 
Pipeline Strainer 

A new line of semi-steel, self-cleaning pipe- 
line strainers in sizes from '/, through 3 in. 
has been announced by Sarco Co. 

Features of the strainer, type AT, are the 
high strength construction of the semi-steel, 
ASTM-A48-48, class 30, bodies, internal de- 
sign that insures tight fit of the screen 
cylinder without buckling, perforated heavy 
gage screen with spot welded lap seams that 
insure maximum rigidity with smooth inner 
surfaces, and built-in sediment collection 
chamber integral with cap. -—-K-30 


Clutch-Brake 

Stearns Electric Corp., 
availability of a series of clutch-brake com- 
binations, furnished as complete units with 
bearings, shaft, mounting stand. These units 
are in the style SMCB, Sizes 2, 3, and 5 

Both the clutch and brake are magnetic 
ally set, which includes a neutral position, 
and can be furnished with a common arma- 
ture, splined to the driving shaft, or with a 
common hub with separate armatures for 
the clutch and brake, in order to key the 
hub’ to the shaft, allowing zero backlash. 


announces the 


Torque ranges of the units run from 25 
in-oz to 175 in-lb on both the clutches and 
brakes. Both clutch and brake coils are 
set up for direct current operation and can 
be wound for any voltages up to and in- 
cluding 90 volts d-c. —K-31 


High Pressure Pumps 

Hydraulics Div., Webster Electric Co. 
announces production of eight low volume 
gear type hydraulic pumps specially designed 
for high pressure needs with low power con- 
sumption. 

The company says the pumps have built-in 
relief and check valves to eliminate additional 
plumbing. The pump is about the size of a 
man’s fist. All pumps have a 4-bolt mount- 
ing plate. The firm is offering them for 
special hydraulic lift applications as well as 
the electric lift truck field. 

The pumps are available with either a tang 
drive shaft or keyed drive shaft. Capacities 
range from '/: to 3.7 gpm. Pressures ob 
tainable, according to capacity, are (at 1750 
rpm): 1.35, 2.4, 3.0, and 3.7 gom—up to 1500 
psi; .5, .75, .9 and 1.2 gpm-—up to 2000 psi. 

The pumps can be operated at speeds up 
to 2600 rpm. The pressure relief valve can 
also be adjusted to requirements, the com- 


—K-32 


pany reports. 
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The final victory over can- 
cer will come from the re- 
search laboratory. 


But there is a more imme- 
diate victory at hand to- 
day. Many cancers can be 
cured when detected early 
and treated promotly. 
Vigilance is the key to 
this victory. 

There are certain sigrs 
which might mean can- 
cer. Vigilance in heeding 
these danger signals 
could mean victory over 
cancer for you: 


1. Unusual bleeding or discharge. 


2. A lump or thickening in the 
breast or elsewhere. 


3. A sore that does not heal. 


4. Change in bowel or bladder 
habits. 


5. Hoarseness or cough. 


6. Indigestion or difficulty in 
swallowing. 


7. Change in a wart or mole. 


If your signal lasts longer than 
two weeks, go to your doctor to 
learn if it means cancer. 


AMERICAN 
CANCER 
SOCIETY ¥° 
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High Tensile Electrodes 

Lincoln Electric Co., has announced two 
new electrodes for making high strength joints 
in alloy steels. 

The electrodes, Jetweld LH-90 and LH- 
110, are new iron powder, low hydrogen 
types. LH-90 is classed E-9018 and also 
meets the requirements of E-8018-B2. LH- 
110 is classed E-11018. The low hydrogen 
coatings with iron powder added increase the 
deposit rates and improve operating charac 
teristics, the firm reports. 

LLH-90 is intended for use on high tempera 
ture, high pressure piping, and on steel fabri 
cation where either the particular alloy con- 
tent or the high tensile strength is necessary. 

LH-110 is intended for use on the new HY- 
80 and T-1 steels, as well as any other steels 
that require high strength joints. The de- 
posits of both electrodes are said to have good 
impact properties in both the as-welded and 
stress-relieved conditions. —K-33 


Extension Height Block 

Development of an entirely new precision 
measuring device, an extension height block 
which permits both height and reach meas 
urements In inspection, layout, and proto 
type operations, is announced by Machine 
Pri ducts Corp. 

The new bleck makes it possible to move 
inspection equipment (height gage and indi- 
cator, for example) closer to the work piece, 
eliminates the need for excessive extension 
arm lengths, the firm reports. As a result, 
better control of measuring devices can be 
maintained, thus allowing measurements to 
closer tolerances and more accurate readings 
in highly inaccessible places. Additional 
application flexibility is provided by the 
fact that the block can easily be built up to 
any height requirement. 

The block is a one-piece Meehanite casting 
constructed for long-lasting accuracy, yet 
light in weight for convenience in use. 
Standard overall height is 10 in., + .0005. 


—K-34 


Forged Globe Valve 


A round bolted bonnet, bolted gland globe 
valve has been added to the Henry Vogt 
Machine Co. line of valves for 150-800 Ib 
service. It is available with screw ends or 
socket weld ends in '/, through 2 in. sizes. 

All valves have forged steel bodies with 
integral seats hard faced with Stellite or 
equal. Disks are 13 per cent chrome stain- 
less steel, and other trims are available. 
Yoke nuts are of special high melting point 
alloy material, the firm reports. 

Stuffing boxes are said to be extra deep for 
longer life of packing and they have one-piece, 
torged steel packing glands. Packing gland 
studs and nuts are stainless steel. Gaskets 
are stainless steel, spiral wound, asbestos 


filled. —K-35 
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Call ACME 


for Service 


VEYOR CHAINS ¢ 








Write for 


sizes and 
prices. 


ACME CHAIN 


NOW OFFERS 
LARGEST SELECTION OF 
FINISHED BORE SPROCKETS 


99 Sizes 
433 Different Bores 


OFF THE SHELF SERVICE 


Bulletin No. 3 
listing all 













X / =! 








Co i standard keyway and setser 
Ready @ tall ion ...mo reboring 7>quir d 
Marker \easy identification and bh in 





Immediate Aglingr: fron factory or dis 


tor stocks 


? 


A terrific saving in@iMe & 
down time — reduces ma 
creases life of drives 


ACME finished sprockets are stocked in single 
widths from 94” to 1” pitch inclusive. 99 Sprocket 
tooth sizes with more than 433 different bores pro- 
vide a wide selection range. 

All finished bores are completely machined. 
Bores are accurately finished and are concentric 
to sprocket pitch and bottom diameters within 
A.S.A. standards. 

Acme also carries a complete line of sprockets 
such as Grip-Master and Stock Sprockets. 


CALL your local Acme Distributor, or 
Write Acme Chain Corporation 
Holyoke, Mass., Dept. 11-S. 









HOLYOKE 
MASSACHUSETTS 






COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS *« DOUBLE PITCH CON- 


STAINLESS STEEL CHAINS ¢ CABLE CHAINS ¢ FLEXIBLE 


COUPLINGS ¢ STANDARD AND SPECIAL ATTACHMENTS 
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With a YODER... 
ONE MAN PRODUCES 
30,000 FEET OF 
SHAPES A DAY! 


Cold-roll forming with a Yoder Roll- 
Forming machine makes spectacular pro- 
duction possible in many metalworking 
applications and industries. 

A multitude of shapes, simple or com- 
plex, produced from a wide variety of 
coated or uncoated stock, and destined 
for a virtually endless list of purposes, 
can be easily, quickly and economically 
produced with a Yoder cold-roll form- 
ing machine. 

Whether it be moldings, structurals, 
siding, roofing, tubulars, cabinet shells, or 
any one of a thousand requirements, it 
can be quickly produced with accuracy 
and uniformity the Yoder way. The con- 
version cost is usually so low that even 
part-time operation makes a Yoder cold- 
roll forming line a profitable investment. 
A great many modifications of the basic 
shape such as welding, coiling, ring form- 
ing, notching, perforating, embossing 
and cutting to length, can be simultane- 
ously introduced with little or no addi- 
tional labor cost. It will pay you big 
dividends to fully investigate the advan- 
tages of Yoder cold-roll forming. A fully- 
illustrated, 88-page book clearly discusses 
every important aspect of this amazingly 
versatile method of metal fabrication... 
it is yours for the asking. 


THE YODER COMPANY 


5499 Walworth Ave. + Cleveland 2, Ohio 


COLD ROLL 
)) FORMING 
MACHINES 


1958 
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Centrifugal Pumps 

A new line of heavy duty centrifugal 
pumps for refinery and process service has 
been announced by Dean Brothers Pumps Inc. 

Designed as Series R-200, the new line 
incorporates API and major oil company 
specifications together with maximum inter- 
changeability of parts. Capacities range 
from 25 to 1000 gpm with total heads to 650 
ft in a pumping temperature range from 
— 150 to +850 F. 

The stuffing box in Series R-200 is designed 
to accomodate either a mechanical seal or 
packing, interchangeably, without anv modi- 
fication of pump. —K-36 


Bellows Expansion Joint 

Skinner Seal Div., Hydrodyne Corp., 
announces the production and availability 
of a machined bellows expansion joint. 

The new product, which may be made of a 
variety of metal alloys, and in a wide range 
of sizes, utilizes the firm’s spring seal, ma- 
chined on each end to permit high pressures 
and extreme high and low temperatures—the 
latter to —320 F. 

According to the firm, this joint of con- 
trolled wall thicknesses has an unusually 
long fatigue life. This joint, which may be 
of stock tubes or machine stock, is an im- 
provement over other drawn materials. The 
product has applications in fuel systems, both 
liquid and oxidizer lines, for LOX missiles. 


—K-37 


Remote Control Valves 

A new line of Speed King 1/4 in. four-way 
foot mounted remote-operated control 
valves, said to be well suited for use in hazard- 
ous locations and wherever remote pilot 
operation is desired on any pneumatically- 
interlocked circuitry, is announced by Valvair 
Corp. 

Reputed to afford compact size, fast op- 
erating response and multimillion cycle 
dependability at low cost, the new valves 
are offered both in single and double types. 
Valves can be controlled electrically through 
the use of solenoid pilots installed any dis- 
tance from the valve, or pneumatically by 
any manually or mechanically-actuated man- 
ual valve. 

Valve bodies are Navy M bronze, stem 
is hard-chrome plated stainless steel, with 


firm’s standard O-ring packers. —K-38 


Specialty Steel 

Engineered to tool and die shop require- 
ments is a new flat ground oil hardening tool 
steel ground .014-.016 oversize on thickness 
dimension, announced by Latrobe Steel Co. 

The steel, designated Badger, is an 01 type 
tool steel, with a tungsten and higher chrom- 
ium content to give it improved wear 
resistance over straight manganese types. 


—K-39 


NOW-Steam Atomizing 


WITH 


NATIONAL AIROIL 
Packaged Firing Units 


FOR OIL AND/OR GAS FUELS 








Tihiel, Vile —— 
ECONOMICAL 
CLEAN ...SAFE 


@ Fully Automatic @ Low Fire Start 
@ Electric-gas Ignition @ Modulating Fire 
Control @ Damper Sequence Control 
@ Forced Draft Combustion Air @ Elec- 
tronic Combustion Safety Supervision 
@ Mechanical Atomizing—Steam assisted 
internal mixing oil burner @ ing or 
Cylindrical type Gas Burner for gas fuel 
@ Fire tested before shipment. 


NOW ... with the new Series 20 Pack- 
aged Firing Unit you can have all the 
advantages of the outstanding Dual 
Stage burner in a completely packaged 
unit equipped with the latest in electronic 
safety controls to give automatic start, 
automatic modulation, automatic shut- 
down. 

Series 20 Packaged Firing Units are 
factory fire tested, ready for immediate 
and low cost installation in your furnace 
room. They need only oil, gas, steam, 
draft and electrical connections—every- 
thing else needed for fully automatic 
burner operation is there. 

Capacities of standard units range 
from 200 to 830 boiler horsepower. 
(7,200 to 30,000 pounds of steam per 
hour). Larger units are available on 
order to meet your special needs. 

Units may be used with any standard 
boiler or furnace under natural or in- 
duced draft, or with pressurized boilers 
—in which case the unit provides suffi- 
cient forced draft to overcome draft loss 
through boiler. Where a high chimney or 
induced draft fan is used, an automatic 
damper motor is furnished to provide a 
constant furnace draft during operations; 
and a reduced or zero draft during shut- 
downs. 

Preventative Maintenance consists 
chiefly of keeping the burner gun clean, 
with periodic inspection and cleaning of 
Strainers and safety devices. This mini- 
mum maintenance will give your engi- 
neer or fireman extra time to attend to 
blow-down, soot-blowing, or to check 
operations and efficiency of plant and 
auxiliary equipment. 

For complete details, specifications, 
illustrations, and dimensions write today 
for Bulletin No. 28. 

When used in conjunction with a 
National Airoil Fuel Oil Pumping and 
Heating Unit (Bulletin No. 40) a most 
reliable combination results. 


‘NATIONAL AIROIL 
‘BURNER CO., INC. 
| 1239 E. Sedgley Ave., Philadelphia 34, Pa. 


| Southwestern Div.: 2512 So. Bivd., Houston 6, Texas 
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Mild Steel Electrode 
Lincoln Electric Co. has announced a new 
E-6012 electrode with an electrode coating 
that includes the additicn of iron powder. 
The firm says the new design makes the 
electrode easier to operate and faster than 
previous E-6012 designs. The 
Fleetweld 7MP, is classed as an all position, 
a-c and d-c, mild steel electrode. 
The inclusion of a moderate amount of iron 
powder and certain stabilizing ingredi- 
ents to the coating produces an electrode said 
to combine the ease of operation, good bead 
appearance and a-c operation of an E-6013 
electrode with rs higher speeds and lower 
cost of an E-6012 electrode. The electrode is 
available in the '/s, °/s2, and °/1¢1n. sizes. 


—K-40 


electr« de, 


arc 


Acid Resistant Chains 

Two new chains, X-weld acid pickle and 
X-weld Type 321 stainless steel, have been 
developed and designed for high tempera- 
applications and in solutions of sul 
acids in industrial pickling 


ture 
phuric or nitric 


operations. They are manufactured by 
American Chain Div., American Chain & 
Cable Co. 

The acid pickle chain can be successfully 


used in concentrations of sulphuric acid up to 
20 per cent and at temperatures up to 200 F. 
It will not scale below 1700 F and has a 

life when utilized below 


remarkably long 
that temperature, the firm reports. It 
3/5, 1/2, 5/s, and # 


available in sizes of °/32, 3/s, in, 
with working load limits of 1600, 3200, 5200, 
7500, and 9850 lb respectively. 

321 stainless steel chain possesses 


1s 


Type 
the desirable properties associated with 18-8 
stainless, the company states. By use of a 
titanium addition, inter-granular corrosion in 
the carbide precipitation range of 800-1650 F 
has been eliminated. It recommended 
by the manufacturer for use in nitric 
pickling operations under high tempera- 
ture and/or atmospheric oxidation condi 
tions. These chains are also provided in 
the same sizes and same working load limits 


as the acid pickle chains. —K-41 


1s 


acid 


P P P 
Laminated-Plastic Tubing 

Taylor Fibre Co. has extended the 
range of its rolled laminated-plastic tubes 
reducing the minimum inside diameter to 
.050 in. Its maximum ID for rolled tubing 


size 
by 


is 36 in. 

The new range of small ID tubing was de- 
veloped to meet the requirements of terminal 
insulators, contact pins, and parts for trans- 
istors, rectifiers, diodes and resistor tubes. 

At present the sizes below .125 in. ID are 
furnished in Grade XX laminated plastic. 
This is a paper base, phenolic resin grade 
which has good electrical, mechanical, and 
physical properties, the firm states. 

Rolled tubing is made by convolutely wind- 
ing layers of resin impregnated paper or fabric 
under heat and pressure on a mandrel. 


—K-42 
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FOOTE BROS. Motorized Drives 


i-Ratéd LIFETIME 


GEARING 
Gives You More Power Per Dollar 


FOOTE BROS.-LOUIS ALLIS 


GEARMOTORS 


1to 150 HP...Single, Double, Triple, 
Quadruple Reductions . . . Output 
Speeds from 780 to 7.5 RPM 


Foote Bros.-Louis Allis Gearmotors are 
available in over 3500 types and sizes. Foot 
or flange mountings. Motors can be ordered 
in any type—open drip-proof, totally en- 
closed, explosion proof, etc. to meet your 
requirements. 

























Duti-Rated Gearing is the heart 
of Foote Bros. Motorized Drives 

. drives that give you more load 
capacity and wear life per dollar. 
This is premium quality gearing—high 
hardness, accurate, balanced design— 
the product of thousands of engineer- 
ing and development hours, precision 
tooling and manufacturing methods. 


FOOTE BROS. 


Line-O-Motor 


1 to 75 HP...Double, 
Triple Reductions... 
Ratios: 

5:1 thru 238:1 


Line-O-Motor Drives 
accept any NEMA frame motor . . . permit you to 
use your own motor or specify type to meet plant 
standardization. Foot or flange ntounted. 





Write for CATALOG MRA. It has complete details and selection 
data on Foote Bros. Motorized Drives. 


See eel 


<t : — 





stot rae E QUIES BRO S. 
cortamarigl ’, Balter Power Tharlimission Mriouigh Bello Gears 





FOOTE BROS. GEAR AND MACHINE CORPORATION 
4559 South Western Boulevard Chicago 9, Illinois 
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MERCOID 


MERCURY SWITCH EQUIPPED 


RELAY 





 » Shh e 


ee 
* Visual Oe - 


“SCOP VOV Vena’. 


PUSH 
Tpution Mercoid parey 


Control 


The control which senses the alarm circuit 
is connected in series with the primary 
coil of the relay. The alarm control 
closes its circuit to supply current to the 
relay primary coil and through the nor- 
mally closed mercury switch of the relay 
to the Audible or Visual Alarm. Pushing 
the manual button of the relay (or 
through a momentary contact by a 
remote switch connected to the pilot 
circuit) causes the secondary coil to 
move upward, opening the normally 
closed mercury switch and stopping the 
Alarm. A lock circuit in the relay holds 
the alarm circuit open as long as current 
is supplied to the primary coil of the 
relay. When the alarm control opens 
its circuit interrupting the current to the 
relay primary coil, the magnetic repul- 
sion holding the relay secondary coil up 
is interrupted and the secondary coil 
drops from its own weight. The alarm 
circuit sequence reestablished 
automatically and is ready for another 
operation at the demand of the alarm 
control. 


is thus 


Available for 115, 230 or 
440V. A.C. current or similar 








Le D.C. voltages. ind 


Our engineers are at your service— 
send in your control problem or 


WRITE FOR BULLETIN CA-8R 


THE MERCOID CORPORATION 
4211Belmont Ave., Chicago 41, Ill. 


162 / OCTOBER 1958 





BUSINESS 
NOTES 


KEEP 
INFORMED 


NEw 
EQUIPMENT 


LATEST 
CATALOGS 








Helical Gear Drives 

Link-Belt Co. now offers industry a 
quadruple reduction helical gear drive and 
new larger sizes of double and triple reduction 
drives to augment its present line of double 
and triple reduction in-line helica! gear drives. 
Drives with capacities to more than 200 hp 
are available. 

The extremely compact quadruple reduc 
tion speed reducer, available in five sizes, 
extends the range of ratios as high as 2217 

The simple gear arrangement of these speed 
reducers consists of helical gear trains oper- 
ating in high capacity ball and roller bearings 
mounted in a cast iron housing. 

Space requirements and layout problems 
are said to be minimized by locating input 
and output shafts in the same horizontal and 
planes. Automatic splash lubri 

all moving parts is designed to 


vertical 
cation of 
assure dependable lubrication and operation 


at all speeds. —K-43 


Stainless Filter Elements 


A new line of Poromesh stainless steel, 
sintered and rolled, cloth type 
filter replacement elements for high tempera 
ture applications in hydraulic lines in aircraft 
and missile control systems is now available 
Bendix Filter Div., Bendix Aviation 


woven wire 


trom 
Corp. 

The new Model 62350 elements, have the 
same envelope size as AN 6235 standard 
pleated paper elements and fit standard MS- 
28720 and AN-6234 filter housings for 3000- 
psi and 1500-psi service respectively. They 
can be cleaned and restored to original filter 
ing capacity whenever necessary, the com- 
pany states. 

The elements are made in two different 
types; one type with stainless steel, silver- 
soldered end caps for 500 F continuous ser- 
vice, and the other with aluminum epoxy 
resin-bonded end caps for 300 F continuous 
Serv ice. 

Fight pore sizes from 5 to 250 micron par- 
ticle ratings are available for the elements. 
Four element sizes of standard lengths and 
diameters are available. These provide flows 
of '/2, 3, 6, and 12 gpm of MIL-0-5606 fluid 
with 5-micron elements. 

The elements can be supplied as individual 
units or delivered with MS-28270 or AN-6234 
filter housings. —K-44 


H. P. WHITE) 
LABORATORY 


RESEARCH - DEVELOPMENT ENGINEERING 





and LEARN 


Now, the H. P. WHITE LABORATORY 
puts high speed and time lapse motion 
pictures to work in research and devel- 
opment. AT YOUR PLANT OR IN THE 
LAB at Bel Air Md., one of the most 
complete private research and develop- 
ment labs in the country. 


IF YOU have no high speed or 
time lapse photographic equip- 
ment, H. P. WHITE offerstrained 
personnel; up to 18,000 frames 
per sec. and beyond; complete in-' 
strumentation; accurate data re- 
duction; developing and printing. 
IF YOU want to supplement 
your own equipment, H. P. 
WHITE offers not only the equip- 
ment, but the skilled personnel to 
use it. IF YOU can use assistance 
in solving special problems, H. P. 
WHITE has the diversified exper- 
ience and equipment to help you. 


FERS «ance 


offers ballistics research; 50 yard 
indoor and 400 meter outdoor 
ranges and a complete machine 
shop for parts and pro- 

totype manufacture. 


WRITE TODAY 
FOR BROCHURE 








DEPT. M, BOX 331, BELAIR, MARYLAND 
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Need more engineering information 
on products featured in this issue? 


USE THE POSTAGE-FREE CARDS 


When more than one 
advertisement appears on a 
page, the following code 
identifies the location of the 
ad on page: T-fop, B- 
bottom, L-left, R-right, 
IFC-inside front cover, 
IBC-inside back cover, 
OBC-outside back cover. 


Code number 
identifies loca- 
tion of item in 
Keep Informed 


page 149. 


if you would enjoy receiving additional engineering information on any of 
the products 

advertised in this issue or 

detailed in the Keep Informed Section 
peace . -circle the page numbers of these advertisements or items on one 
of the cards below.......fill in your name and mail to us. Your requesis 
will be promptly forwarded. All information will be directed to you. 


(Note: Students piecse write direct to monufocturer.) 
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; K-4 KIS K-26 K37 Ké8 K-59 K7O Kl K-92 £K-103 
: K-5 K-16 K-27 K38 K-49 K-60 <K7I K62 K-93 

; K-6 K-17 K-28 K-39 K5O K-61 72 KS3 K-94 

: K-7 K-18 K-29 K-40 KSI K-62 K73 K84 KOS 

: K-8 K-19 K-30 K-éI 52 K-63 K74 KS K-96 

: K-9 K-20 K-3I K42 KS3 K-64 K75 K-86 K-97 

: K-10 K-21 K-32 K43 K-54 K-65 K76 K-87 K-98 

: Kl) 8 86K-22 K-33 K4s &KSS K-66 K77 KOS K-99 

: 

: PLEASE SEND me more complete engineering information on the items featured 
| above. 

: 
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: 
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Need more engineering information 
on products featured in this issue? 


USE THE POSTAGE-FREE CARDS... 


if you would enjoy receiving additional engineering information on any of 
the products 
advertised in this issue or 
detailed in the Keep Informed Section 
circle the page numbers of these advertisements or items 
fill in your name and mail to us. Your requests will be promptly 
forwarded. All information will be directed to you. . 
(Note: Students please write direct to monufacturer.) 
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Powder Lance 


The Oxweld ACL-3 powder lance, a new 
tool said to be capable of cutting through 
concrete or metal of any thickness, has been 
introduced by Linde Co., Div. of Union Car 
bide Corp. 

Accurate control of intense heat is de 
scribed as the key to operating the new pow 
der lance. Lengths of standard black iron 
pipe are fitted into the front end of the unit, 
which is connected to an oxygen supply and a 
source of special metallic powder. The oxy 
gen and metallic powder are mixed in the 
pipe and carried to the material being pierced 
or cut by the consumable pipe. This mixture 
is ignited at the end of the iron pipe, produc 
ing an extremely high temperature reaction 
that melts both ferrous or nonferrous material 
in its path. On materials such as concrete, 
aluminum powder is added to the metallic 
powder to intensify the cutting reaction. 


—K-45 
Pressure Tubing 


Pacific Tube Co. has installed new hydro 
static testing equipment providing hydraulic 
line proof testing up to 30,000 psi. 

Primary function of the equipment is to 
test vield strengths of aircraft seamless and 
welded stainless steel hydraulic tubing from 

; in. OD with .016—.065 in. wall thick 
ness. 

Additional plant equipment installation in 
cludes a new straightener for increased pro 
duction capacity of tubing and bars. —K=-46 


. 
Plastic Pump 

Vanton Pump & Equipment Corp. an 
nounces that a new Marlex 50 polyethylene 
pump has been added to its plastic sealless 
pump line. 

The new pump construction makes it pos 
sible to handle extremely corrosive fluids at 
temperatures up to 260 F, the firm states. 
It reports that conventional polyethylene is 
limited to 140 F service preventing it’s use 
under conditions of elevated temperature 
operation or services requiring sterilization or 
bc iling. 

The new material possesses a close dense 
molecular structure which results in high 
tensile strength and low permeability. By 
nature of its long molecular chain length the 
polyethylene offers excellent impact strength 
and a high degree of crystallinity, the com- 
pany says. 

The new pump has a variety of inter- 
changeable plastic body blocks and rubber or 
synthetic flex-i-liners. Stuffing boxes or 
shaft seals are eliminated from the pump 
since flanges on the liner straddle the body 
block and are pressed to its sides by concen- 
tric grooves in the bearing pedestal and cover 
plate. Thus the liquid is confined to a 
channel formed by the outer surface of the 
liner and the inner surface of the body block 
while all mechanical action and moving parts 
are on the inside of the liner completely out 


of the fluid passage. —K-47 
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for the 


Diamond “Utiliscope” has extremely 
long life 


Here is a rugged and durable televi- 
sion system built especially for indus- 
trial use. It gives years of satisfactory 
service under the most difficult condi- 
tions industry has to offer... and 
with minimum attention. Diamond tele- 
vision systems installed as long ago 
as 1947 are still in operation. 

Have you explored the possibilities 
of the Diamond “Utiliscope” for your 
remote viewing problems? It is saving 
money and improving operations in 
many plants. The coupon below will 


bring full information. 


INDUSTRIAL 
TELEVISION 


TOUGH JOBS 











REPRESENTATIVE 
APPLICATIONS 


Boiler Furnace Interiors 
Annealing Furnace 
Interiors 
Steel Billet Pouring 
Open Hearth 
Furnace Interiors 
Cement Kiln Interiors 
Remote Mining Machinery 


Slab Furnace Interiors 








8120 





DIAMOND POWER SPECIALTY CORP. 
ELECTRONICS DIVISION, P.O. BOX 58GG Ec 
LANCASTER, OHIO : 
Please send me without obligation a copy of bulletin 
showing how Diamond Industrial Television will help | 








me reduce costs and improve operations. j 
Name iin iieiapeadatintind ‘ae ee | 
SINCE 1946, DIAMOND 
Title = 
HAS MANUFACTURED 
QUALITY TELEVISION Company an 
FOR INDUSTRY Address 
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This is the professional reference to turn to for factual data 
on all metal working techniques. = 


METALS ENGINEERING-PROCESSES 


(The Fourth Volume of the ASME Handbook) 


423 pages 512 illustrations $13.50 

Illustrated with hundreds of tables, charts, and other aids, this 
Handbook gives detailed data on the various processes by which 
metals are converted into finished products. Composed of a wealth 
of practical, day-to-day, engineering helps, the book covers such 
areas as the heat treatment of steel, all forms of casting, hot and 
cold working, powder metallurgy, welding, machining, and electro- 
forming. 


For each of the manufacturing methods there is a compilation of 
the basic physical characteristics to be considered and the general 
advantages and limitations usually encountered. Concise, parallel 
data concerning the suitability of various metals for each process, 
and the natural tolerances on size and surface finish obtainable, 
assist in evolving designs that meet all functional requirements con- 
sistent with economical production techniques. 


Contents: Part |—Heat Treatment of Steel. Part II—Sand Casting. Centrifugal Casting. Per- 
manent-mold Casting of Aluminum and of Gray Iron. Die Casting. Die Casting of Zinc Alloys. 
Plaster-mold Casting. Investment Casting. Part Ill—Extrusion of Aluminum, Magnesium Alloys, 
and Copper-base Alloys. Forging. Electric-resistance Upsetting. Cored A Hot Forming, 
Bending, and Drawing. Part |!\V—Cold Drawing. Cold Heading. Thread and Form Rolling. 
Metal Spinning. Stamping and Drawing. Design Tice for Stamping. Rubber Hydropress, Swetch, 
Drop Hemmer, Press-brake, Cold-roll, and Wire Forming. Cold Bending of Shapes. Roll Bending. 
Part V—Powder Metallurgy. Part Vi—Flame Cutting. Welding Processes. Design for Welding. 
Resistance Welding. Furnace Brazing. Soldering. Metallizing. Part Vil—Machining. Part 
Vill—Cleaning of Metals. Barrel Tumbling. Brushing, Polishing, and Buffing. Coating and 
Protection. Part IX—tlectroforming. Index. 


20% discount to ASME Members 





THE OTHER VOLUMES OF THE ASME HANDBOOK 


METALS ENGINEERING— DESIGN PUB. 1953 $10. 


This book discusses the essential properties which need to be evaluated by the design 
engineer in his selection of one material over another. Comprising 48 sections an 
written by 43 well-known authorities, it deals with the over-all qoutes of selection of 
material and takes up such specific items as high temperature considerations, plasticity, 
residual stress, vibration, fatigue, shot peening, cold working nitriding, fame strengthen- 
ing, impact, corrosion, non-destructive testing, surface finish and mass production, and 
design theory and practice. 


METALS PROPERTIES PUB. 1954 $11. 


Provides, in cinvenient charts and tables, data on a broad range of metals in common 
industrial use—AlSI steels, ASTM steels, cast copper alloys, aluminum alloys, tin, mag- 
nesium, etc. Tabulated under each of the more than 500 metals listed is such information 
as the chemical composition of the metal; its brittleness, heat treatment and other charac- 
teristics, its industrial uses; treatment temperatures for forging, annealing, quenching, 
etc; such technological propert-es as recrystallization temperature and hot working tem- 
perature, and a great deal of other pertinent information. 


ENGINEERING TABLES PUB. 1956 $12. 


A collection of tables not commonly found in handbooks covering: Bar Stock and 
Shefting. Conversion Factors. Formulas for Stress and Strain. Properties of Sections 
and Cylinders. Bearings. Bearing Load Analysis. Spur Gears. Helical and Herring- 
bone Gears. Bevel Gears. Worm Gears. padites! Fits. Standard Tapers. Keys 
and Keyseating. Bolts. Counterbores. Screw Threads. Slots. Serrations and Splines. 
Nuts. Pins. Snaprings. Washers. Wrench Openings. Springs. Aijircraft and Me- 
chanical Tubing. Pressure Tubes. Pipe. Pipe Threads and Fittings. Electric Motors. 
Graphic Symbols. Welding. Gaskets. Hydraulic Standards and Symbols. O-Rings. 
Packings. Seals. Bibliography. 
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Two-Stage Vacuum Pump 

Design improvement of its two-stage 
vacuum pump (evactor), used for steam tur- 
bine condenser service, is announced by; 
Allis-Chalmers. 

The new pump arrangement, shorter and 
more simple in construction than the previ- 
ous model, provides equipment that is more 
easily serviced, the firm reports. The motor 
has been moved from the middle of the set 
up and placed at the end. 

A standard single-shafted motor of open 
or closed design can be used. Users may 
now employ a totally enclosed motor in out- 
door locations or harsh atmospheres or they 
Can use an open motor. 

Simplified piping for interstage connection 
is more compact. Eliminated are parts 
previously considered essential, i.e., moisture 
separator on the interstages and the inter- 
stage water alarm. —K-48 


Gear Drive 

A new low maintenance gear drive with a 
solidly silent operation has been introduced by 
Pfaudler Co., Div. of Pfaudler Permutit Inc. 

The firm says the unit is intended for use 
on 300 through 4000 gal agitated vessels. 
Design advances cited by the company for the 
unit include pilot fit, interchangeable seal or 
stuffing box, wide bearing span, hardened 
and lapped spiral bevel gears, five leak proof 
cil seals, and new T head draw bar design. 


—K-49 


Propeller Fans 

A new line of special purpose propeller 
type air moving units for cooling and venti- 
lating electronic equipment cabinets or other 
applications were low pressure, high volume 
air is required is available from American- 


Standard, American Blower Div. K-50 


Bed Type Milling Machine 


Introduction of a bed type milling machine 
which provides automatic production milling 
by dialing the results directly from the blue 
print ahead of time, has been announced by 
Kearney & Trecker Corp. 

The firm says the operator dial-programs 
machine functions on a unique control panel, 
by means of phase-switch dials, which control 
each machine function automatically. Any 
number of functions can be phased into a cy- 
cle, including automatic quill retraction, rise 
and fall to the head, and tracer control. 

Two-way milling cycles with automatic 
center stop for load and unload can be ob- 
tained by pressing a button to resume the cy- 
cle, the company explains. Stops can be 
made to occur at any place in the cycle. 
Changing from automatic to manual opera- 
tion is made by the flick of a switch. 

Seventy-two standard models in both simp- 
lex and duplex styles, with power ranging 


~ 


from 7!/2 to 30 hp are available. K-51 
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Automatic Shaft Seal 


An automatic shaft seal for smaller water 
and oil pumps has been introduced by Schwitzer 
Corp. The seal, designated Type J as 
available in sizes for °/s and 1'/s in. shafts. 
Maximum design pressure is 60 Ib. 

A special molded alloy carbon washer with 
greatly enlarged driving area is used in the 
seal to provide more positive contact and 
longer life. Pressure is said to be equalized 
over the entire contact area, reducing wear to 
the minimum. The washer will not score, 
seize or warp; is unaffected by changes in 
temperature, and withstands antifreeze, 
acids, and other chemical solutions, the firm 
States. 

The new seal is interchangeable with most 


standard seals. —K-52 


i Hi 





Shutoff Valve 


Easy on-and-off control of hydraulic 
circuits operating at pressures up to 5000 
psi is the feature of the Ez-O-Trol in-line 
shutoff valve announced by Republic Mfg. 
Co. It is designed for applications where 
liquid is not subject to reversals of flow. 

In operation the valve is seated by back 
pressure in a balancing pressure chamber 
Actuating the pilot causes an unbalanced 
condition by allowing the back pressure to 
escape. This quickly opens the valve to 
practically unrestricted throughflow, _re- 
— in exceedingly low pressure drop. 

Pilot operation may be directly controlled 
by a single turn of a handle having less than 
10 lb torque, or remotely controlled by 50 
to 150 psi air operated diaphragm, or direct- 
acting solenoid. These pilot controls are 
external, and all three types are interchange- 
able on the same size bedy. The manually 
controlled type may be panel mounted (3/s in. 
max thickness), with only the pilot control 
handle on the front of the panel. 

In standard units the valve body is alumi- 
num alloy, with internal parts of stainless 
steel. Size range is '/2 to 2 in., with either 
female pipe threads or internal straight 
threads for O-ring seals. Temperature range 


is —65 to +200 F. —K-53 
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ACTUATES ANOTHER PRECISION PRODUCT 






THE SYLVANIA 


INTERNAL AUTOMATIC 
CIRCUIT BREAKER 














A Product of 
Sylvania Lighting Products, Inc. 





The Sylvania Internal Circuit Breaker was developed primarily for 
protection of electric motors such as are used in windshield wipers, 
window lifts, seat actuators, antenna lifts, air compressors, vacuum 
boosters and other automotive power equipment. Mounted adja- 
cent to the brush holders, this two-piece bimetal breaker is ambient 
compensated, self-re-closing and protects against locked rotor or 
stall current conditions. All in the series are mounted on a standard 
base which permits easy design within small motor space limitations. 








ee a oe 






oe 






The two legs are Chace Thermostatic Bimetal. The U-shaped leg 
has the low expansive side on top, while the short straight section 
is opposite, making the unit partially ambient compensated. The 
design insures minimum derating from initial SAE calibration at ee 
ambient temperature levels of —20° to 200°F. The long initial on- 
time under load eliminates trip-outs due to short term overloads. 








of motor-driven devices for safety, comfort, convenience and im- 
proved operation, the hazards of fire and serious damage are mul- 
tiplied. Sylvania offers ‘‘permanent protection’’ and ‘‘continuous 
service” based on the always predictable performance of our pre- 
cision product. Our third of a century in thermostatic bimetal 
development and production is positive assurance that your two 
and a half to six thousand dollar investment and Sylvania’s repu- 
tation are in good hands. And when your need for a temperature- 
actuated device approaches the design stage, send for our 1958 
edition of ‘Successful Applications of Chace Thermostatic Bimetal,’’ 
containing many pages of valuable design data. 


Fe As the modern motorcar becomes more complex with its scores 
g 
é 
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assembled stacks of belleville spring washers 
are held together by a flexible elastic cover- 
ing, are now available from the divisions of 
Associated Spring Corp. 











This new form of Cartridge is designed for 
applications where pins or rivets cannot be 
used to hold the washers together because the 
washer walls are too narrow, or where retain- 
ing rings or cores cannot be used because 
there is not sufficient vertical or radial clear- 
ance. 

Two types of covering are being offered: 
a molded covering, which is cured around the 
washers while they are under a slizht load, 
and a dipped or sprayed coating, which is 
applied to the stacks while they are held 
firmly together but relaxed. 

The firm says the molded covering, made 
of rubber, neoprene, or vinyl flexible mate 
rial, is sufficiently rigid that it cannot be 
forced between the washers and will not 
bulge outward in service. Lips hold the 
washers securely, yet permit them to be 
snapped out of the covering easily if replace- 
ment is necessary. The dipped coating is 
applied in latex form. Both types of cover- 
Ing serve to reduce the total weight of the 
assembly, reduce friction and contribute to 
noise-reduction, the company states. K-54 


. . 
Hydraulic Power Unit 

Circuitpak, a new low-cost hydraulic power 
unit has been announced by Hydraulics 
Div og Brown & Sharpe Mfg. Co 

Assembled with electric moror, hydraulic 
pump, valves and oil reservoir, the unit is 
manifold-circuited for direct connection to 


cylinder lines. 
Four pump capacities from .8 to 5 gpm are 
" available with 1, 1'/2 or 2 hp capacitor-start 
It’s always so good to have Dad home! electric motors and up to four solenoid- 
Home—the place he works hard to keep safe and secure. operated four-way valves. Reservoir capac 
ity is 2 gal with nickel-tube heat exchanger 
In a free and peaceful world he can always be there to take ent tes fecciinin fat eniinepall.. | Ghresation te 
care of his family. But peace costs money. Money for at 3600 rpm with pressures up to 1000 
strength to keep the peace. Money for science and education psi. 
to help make peace lasting. And money saved by individuals. Circuitry employs series 
Your Savings Bonds, as a direct investment in your coun- VaIWES Wo. emect & SrIaiy aystele of apene- 
t . . og tion whereby oil is blocked from all valves 
try, make you a Partner in strengthening America’s Peace farther down the circuit when any valve in 
. ; ‘ ’ any vé 
Power. Are you buying as many as you might? the series is shifted. Return lines are perted 
directly to the tank. To eliminate overheat- 
HELP STRENGTHEN AMERICAS PEACE POWER __ ine #hen valves are in neutral position, pump 
discharge is circulated at negligible pressure. 


The company says the unit may be applied 


with cylinders of all sizes to provide power for 
@ a spot welding, vise clamping, indexing, cutting, 
moulding, rivetting, lifting, pushing, feed 


and traverse, and many other machine and 


SAVINGS BONDS =2===="55 


_ a ey pene a os pay Syl one ney Te seeey Department Use a CLASSIFIED ADVERTISEMENT 
t > iotis tion, tisi y nd thi \ . e 
anks, for their patriotic donation vertising Council a is magazine , Quick Mouules 


Photograph by Howard Zief 
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High-Vacuum Valves 


Three small right-angle vacuum valves, 
offering lower impedance than vacuum globe 
valves of the small nominal size, have been 
added to the line of valves offered by the 
Rochester Div., Consolidated Electrody- 
namics Corp. 

Made of cast bronze, the new small right 
angle valves are available for either pneu 
matic or manual operation. 

Connections for the new Type VRA valves, 
available in '/2, 1-, and 1'/s-in. sizes, may 
be made with a solder joint or with a stand 
ard NPT pipe thread connection which 
would be useful where valve Smay have to be 
removed. The firm says a solder connection 
is of particular importance in high-vacuum 
installations where a pressure of less than 
10u of Hg is to be created and the elimination 
of the smallest possible leaks in a prerequisite 


for exact performance. —K-56 


° 
New Hand Drivers 

Three new designs of Safe-Torque hand 
operated drivers are announced by Scully- 
Jones and Co. 

Work capacities available in the new line 
are: 0 to 25, 0 to 60, in-lb, and 0 to 96 in-oz. 

Torque is preset by engaging the internal 
adjusting screw with a conventional socket 
head wrench, turning it clockwise to increase 
torque and ccunter-clockwise to decrease 
torque. 

The two larger sizes of drivers have a cali 
brated torque adjusting screw at the top, 
while the 0 to 96 tn-oz driver uses lines 
scribed on the projecting drive spindle. 
These line markings may be correlated with a 
torque chart provided by the firm. Once 
preset to the desired torque, the driver will re 
peat to + | in-oz, the company reports. 


—K-57 
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IN BEARING 
APPLICATIONS 





Availability of Sintered Powdered Metal Bearings and 
machine parts from a fully competent and technically 
responsible source opens the way to improvements in 
mechanical products. 


Bunting facilities for designing, engineering and 
manufacturing of Sintered Powdered Metal Bearings and 
parts are as comprehensive and responsible as the traditional 
Bunting competence in the field of Cast Bronze Bearings. 


A competent group of Bunting Sales Engineers in the field and 
a soundly established Product Engineering Department put at 
your command comprehensive data and facts based on wide 
experience in the designing and use of Cast Bronze and Sintered 
Powdered Metal Bearings and parts. 


Write for catalogs and your copy 
of the new 24 page Bunting 
| Engineering handbook 
of Sintered Powdered 
products and their 
composition, 
manufacture and 
application. 


Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 
The Bunting Brass and Bronze Company «+ Toledo 1, Ohio * Branches in Principal Cities 
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Cutting Machine 
A small, heavy-duty, high speed dry abra 
sive cutting machine is announced by Alli 
son-Campbell Div., American Chain & 
Cable Co. 
, ’ : ; Designated as the Sever-All, model 1-A 
A Nagle 2” type “CWO-C” sump pump with d ye. Soe apie Raped Pic ota 
fas ~ fs : , : ; and designed for use in metal-working shops, 
abrasion resistant water end is doing a good factories, callie, maintenance repeie depots, 
job at New Jersey Zinc Co.’s Jefferson City, the device has the capacity to cut metals of 


Tenn. Mill. Its function is to return flotation practically all analyses up to 2 X 2 in. solids, 
3 in. standard pipe, 3 X 3 in. angle iron and 


spills and filter vacuum pump water to the flo- ; . 

" E M - ae ' 4 in. channels, the firm states. High quality 
tation circuit. Pump is mounted within a frame ; id shin dais dt: tiie tate of 3 tu Sine, ber 
with guides for easy raising and lowering. ’ sq in. of metal. 

Pump is shown raised. In service a year, no Ti. Goum nave 0 tents which enables the 
maintenance has been required. This is not unit to cut larger cross-sections with a fine 


unusual for a Nagle Pump—built for abusive quality of cut, is the oscillating action of the 
applications exclusively. Send for Nagle Pump : abrasive cutting wheel. Because oscillation 
reduces the arc of contact between the wheel 
Selector. 2 : and the work, it provides faster cutting 
SEE US AT SAN FRANCISCO action, cleaner cuts and greatly increased 

wheel life, the company says. 
ne AGLE PUMPS, IN C. For cutting of small cross-sections of metal, 
the unit is operated much like a standard 
chop-stroke machine. For cutting larger 
areas, provision is made for manual oscilla 
tion of the cutting wheel by means of a hand 
me, | ever. This oscillating action reduces the 

FOR ABRASIVE AND CORROSIVE __ APPLICATIONS cutting pressure required. 

- » . Abrasive cutting wheels of 12 in. diam 
have been developed by the manufacturer for 


NEW Quick Reference [Viscosity] use with the machine. Power is furnished by 
, a 3 hp high torque motor. Positive drive 

: |OF LUBRICANTS] between the motor and the abrasive wheel 

spindle is accomplished by means of a timing 


| belt. Teeth in this belt mesh with grooves 
UNDER PRESSURE| ner Sipe a 


This Report reviews twelve experi- 
mental investigations made in England, 
Germany, Japan, Russia, and the United 
States on 148 lubricants comprising 25 | | 
fatty oils, 94 petroleum oils, 17 com- =i Oh Tas et) 
pounded oils, and 12 other lubricants. NOTES 
Data collected are co-ordinated by Aah 
means of sixty tables in which the re- 
sults originally appearing in diversified 
units are compared. The methods pro- 
posed for correlating viscosity-pressure . 
characteristics of oils with properties Defense Products Office 
‘. determined at atmospheric pressures are A Long Island defense products sales 
hans reviewed and illustrated. Pertinent office has been opened at Roosevelt Field by 
and topics such as experimental work on Westinghouse Electric Corp. Located in the 
pipe eed loaded p+ —— new Franklin National Bank Building at 600 
calculations, and additional techniques | Old Country Road, Garden City, N.Y., 
elaaicg ASSEMBLIES | | for viscosity are covered. Conclusions | | the office will be responsible for the sale and 
and recommendations are presented. application of the company’s electronic and 
Other sections give the required com- | | electrical defense products. 
putation of temperature and pressure 
oe. vail Equipment Firm Purchased 
1954 $5.00 Supreme Steel Equipment Corp., Brook- 


(20% Discount to ASME Members) lyn, N. Y., announces the outright purchase 
of all the machinery, patent rights, and 


| THE AMERICAN SOCIETY OF trademarks of the Universal Steel Equipment 
Corp., Long Island City, N. Y. Key per- 


JORDAN CORPORATION | MECHANICAL ENGINEERS sonnel of this company have been absorbed 
Industrial Sales Division OPW Corp. into the Supreme organization. This 
acquisition marks the re-entry of Supreme 


RSS tate Reet Ghecienes 28, Cel GR SEES | al 29 W. 39th St. New York, 18. | into the industrial steel equipment field. 





















































170 / OCTOBER 1958 MECHANICAL ENGINEERING 














BUSINESS 
NOTES 








KEEP 
INFORMED 





NEW 
EQUIPMENT 







LATEST 
CATALOGS 














Establishes Separate Corporation 


Cleaver-Brooks Co., packaged boiler manu- 
facturer, announces plans to establish its 
Special Products Division as a separate cor 
poration. The new firm will be named 
Cleaver-Brooks Special Products, Inc. 


ys i — 


CATALOGS 





Scrubber 

Centrifix Corp. Bulletin 
covering its WD scrubber, which ts guaran 
teed to remove 99.5 per cent or more of all 


announces 500 


lid or liquid entrainment in gas or vapor. 
The unit is said to be applicable to remov 
ing oil mist, acid fumes, dust, fly ash, and 
for humidifying gases and evaporative cocl 


—K-59 


ing of water. 


Porcelain Enamel 


Porcelain Enamel Institute, Inc. has issued 
a folder illustrating and describing charac 
teristics and design applications of porcelain 
enamel. 

The folder incl 
in industrial and commercial applications and 


lists additional data giving detailed informa 


ides photos of the material 


tion on properties and characteristics. 


—K-60 
Packaged Steam Generators 


Titusville Iron Works Co., has announced 
Bulletin B-3255 covering its shop assembled 
packaged steam generators from 10,000 t 
60,000 Ib of steam an hour. 

The bulletin shows construction, perform- 


ance, and maintenance characteristics of the 
inits, and a specification sheet giving dimen 


sions and ratings is included. —K-61 
Free, Directional Gyros 
United Aircraft Corp., Norden Div., has 


released a 64-page illustrated bulletin that ex- 
plains how gyros work, gyro terms, and gyro 


operating principles. Specifications for rate 


gyros, free gyros, directional gyros, and 
Cc »mpensated vertical gvros are included. 


Induction Heating 


Magnethermic Corp. announces a bulletin 
yn high frequency induction heating equip- 
ment. 

The 12 pages include information on heat 
stations and generator control units; applica- 
tion photos and data on heat treating, 
annealing, brazing, forging, shrink fitting; 
data on vertical motor generator sets; and 
typical layouts on low power portable, 50 
kw and below, high power multiple station 
output, 50 to 350 kw, high power single 
station output, 50 to 300 kw. —K-63 
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ASSURED SELF-LUBRICATING SECURITY 


wre LUBRITE™ 
Self 


EARINGS 
ee 


Boking Ovens & High 
Temp Equipment 


Overposses & 
Structures 


Steet mill & 
industrial Machinery 

















Geote Beorngs 
ry Equipment 


Hydro Electr: 
ond Acce 


Paper, Food, Rubber 
& tonite Gatien __ —— A... 
Send for this free 20-page 
Lubrite Manual No. 55—it 
contains complete informa- 








Moterols Handing Equioment 
Conveyor Systems 











Lubrite self-lubricating bearings offer great versa- 
tility in hundreds of fields where dependability 
and superior performance are ofgprime importance. 


tion, technical data and 
Lubrite Bearings, with clean, permanent. specifications about Lu- 
maintenance-free self-lubrication are designed brite Self-Lubricating Ex- 
to withstand severe loadings, temperature ex- pansion Plates and Bush- 


tremes, submersion, corrosion and other adverse ings. Write today! 


Bridges 
conditions. = 


Lubrite may be just the bearing you need in Available soon — New Manual No. 56 


your designs to obtain better results. with complete technical information about 
. : LUBRITE SELF-LUBRICATING BUSHINGS, 
Consult our Engineering Department on your BEARINGS & WASHERS. 





application. No obligation. 
Write for your copy. 


LUBRITE DIVISION 
MERRIMAN BROS., INC. 
189 AMORY STREET, BOSTON 30, MASSACHUSETTS 


FOR REDUCING OR 
SALVAGING MATERIALS 


it’s profitable to consult 


Hjimenrican 

Got ao waste product problem? 
Got tons or pounds of chemicals, 
plastics, ceramics, metallics, or any 


other material you'd like to reduce 


for resale or reuse? 


Send samples of any material 


you desire to American, and let 
our engineers apply their reduction 
experience to your particular reduc- 
tion or salvage problem. No obliga- 
tion. Send 


Ibs., F.O.B. St. Louis. 


samplies, not over 50 


PULVERIZER COMPANY 


OF RING CRUSHERS AND PULVERIZERS 


ORIGINATORS AND MANUFACTURERS ) 


1541 MACKLIND AVE. SAINT LOUIS 10, MO. 
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MECHANICAL CATALOG 


Marketing Information Now Available 


1) Buying Influence Study ..... . a profile of the 
MECHANICAL CATALOG delineating the buying in- 
fluence of the MC audience. Among the fifty-six 
items investigated in a study involving 2000 respond- 
ents (tabulated and authenticated by Barnard, Inc., 
an independent data compiling bureau) are: 


valves bearings 

pumps ; metals 

turbines tubing 

boilers gaskets & O-Rings 
stokers fasteners 

gears plastic parts 

speed reducers nuclear components 
electric motors drafting equipment 
heat exchangers tanks, steel plate 
refractories compressors 
lubricants insulation 


2) Circulation Analysis . . . a complete statement of the 
MECHANICAL CATALOG circulation, including a 
statistical breakdown of personnel and companies sub- 
scribing to the Catalog. Also noted, in addition to 
the names of the companies, are the titles and nature 


of work of recipients. 


To receive either or both of these studies detach 
and mail the following coupon to MECHANICAL 
CATALOG, 29 West 39 St., New York 18, N. Y. 


| BUSINESS 
NOTES \ 





I am interested in receiving the following information: 
1) Buying Influence Study 


2) MECHANICAL CATALOG Circulation analysis 


Name 
Company 
Address 


Title 











MECHANICAL CATALOG the source of supply for over 16,000 


mechanical engineers . . . educated to specify and buy. | 
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Pressure Gages 

United States Gauge, Div. of American 
Machine and Metals, Inc., announces Catalog 
305 which illustrates and describes pressure 
gages for general utility, altitude, refrigera 
tion, ammonia, hydraulic, applications. 

Listed are high pressure, vacuum, and low 
pressure, differential gages, pressure switches 


and alarms. —K-64 


Port Fittings 


Flodar Corp. has announced publication of 
a four-page illustrated folder describing its 
new line of straight-threaded port fittings 
designed to replace ccnventional pipe thread 
and O-ring styles. 

The firm says the fittings are available in all 
standard shapes, and are designed to save 
space in confined areas and when making 
multiple connections. Each consists of a 
swivel body and externally threaded nut. 
The fittings are claimed to have an unusual 
design that eliminates O-rings, provides 
leak-proof metal-to-metal seal, requires no 
grinding or special finishing of the seat and 
can be installed on l-in. centers with adequate 


clearance for installation. —K-65 


Feedwater Regulator 

Bulletin 1044, published by Copes-Vulcan 
Div., Blaw-Knox Co., describes the BI feed 
water regulator. This is a single-element unit 
employing a_ thermostatic-tube level con 
troller which actuates a regulating valve in 
the feed line. 

It is said to be suited for boilers carrying 
reasonably steady loads at steam pressures 
from 10 to 785 psig. The bulletin illus 
trates the working parts and a schematic 
diagram shows how the different units are 
arranged into a complete control system. 
Included is a table of specifications and a 


list of features. —K-66 


Buttweld Tubing 

A Handbook of Cold Drawn, Buttweld 
Mechanical Steel Tubing has been published 
by Pittsburgh Tube Co. 

Metallurgical, mechanical and engineering 
data are included, and 60 pages of text and 75 
photos and drawirgs explain each step in 
buttweld production, finishing, and inspec- 
tion, the types of product available through 
various mill treatments and supplementary 
forming operations. Buttweld parts used 
in industrial fabrication are illustrated. 


—K-67 
Transistor Servo Amplifier 


Described in a two-page brochure, Libra- 
scope’s miniaturized transistor servo ampli- 
fier, named Model 501-1, features #/, w 
output over a wide range of temperatures. 

The bulletin provides performance data 
along with wiring diagrams and dimensional 
information. The amplifiers described in the 
brochure weigh less than one ounce with a 
volume less than */, cu in. The units have 
a power requirement of 28 volts d-c at 60 
ma for full output. —K-68 
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fae <=)| GBOOCOOBOOO 


EQUIPMENT 


INFORMED [A Wess : 
CATALOGS Morlife % whole- 


ring, powdered- 


Morlife® button- 





type, ceramic- 





metal-base, and-metal clutch 


Hot Water Generators 
Revised specification sheets with a se parate clutch plate fac- 

section on hot water generators have been 

issued by Cyclotherm Div., National-U.S. ing provides 

Radiator Corp. Each of the 10 hot water 

models is given a complete page of descrip 


tion and specifications. —K-69 


plate facing pro- 
vides powerful 


smooth, powerful, non-scoring torque grip for use in off- 


friction contact for heavy- highway, heavy-duty ma- 


Steam Traps duty operation. 


V. D. Anderson Co., announces publi 


te 
f a 40-page engineering manual for BOO SSO SH OOHSOOHHESSEOOSOSSHOOSOHSCESOOHOHSOOODO 


assisting in the sizing, specifying, selection, 


and buying of steam traps and other fluid 
eile How You Can Get the 


The booklet is primarily an engineering 


4 
manual. It includes data necessary to 
T 4! luded wert ror 
7 trap ins a " Jude , 
engineer a trap installation. oO Inciudec Spring Loaded 
are twenty-six piping details showing the 


correct method of installing traps for a wide 
variety of applications. These details show 


the location of traps, valves, ae For Your Clutches 


and related fittings. 


, Automotive 
chines. Spring Loaded 


cation 


Stainless Flexible Hose ROCKFORD CLUTCHES are made with a wide variety of friction 


A four-page i. RED data and specific: plates—to meet your specific needs, exactly. Powdered-metal, 
tion folder, SSDS-562, has been issued by 
Allied Metal Hose Co. ceramic-and-metal, metalic and organic facings provide the 


It points out that by taking the strencth of : " aes 
im hci right torque, wear and heat-disbursal characteristics for every 
stainless steel and combining it with just the 


right wall thicknesses for ductility, Allflex type clutch. Because ROCKFORD engineers have this wide range 
hose achieves flexibility and can handle safely 
pressures up to 4000 psi, temperatures 
through 1500 F. The hose is used to absorb _ friction material to suit your need. 
vibration; correct for misalignment and off- 
set_motion; as chemical loading hose; for @q@@qqegeeeooooocoocoooooooooeooosooooooosoee 
weight tank connections; as an expansion S 

compensator. —K-71 


. : , : Heavy Duty 
of facings available, they can help you select just the right Over Center 


Solid-ring or segmented, An extensive variety of or- 


Valve Regulators 
sehiige(> ; metal clutch plate facings 
The functions, applications, and operation 

of Rockwell-Nordstrom valve regulators provide for use in machines 

with Republic controls are described in an 

eight-page bulletin issued by Rockwell Mfg. 

Co. 

The valve regulators are pneumatically 
controlled, cy linder operated, lubricated plug contact is indi- 
valve regulators. They are designed to pro- 


ganic friction facings for all 
types of clutch plates is avail- 
able for use with 


ROCKFORD 


where metal-to- 
metal _ friction 


clutches. Siaves 
Take-Offs 


vide high-pressure, large volume, gas regula- cated. 
tion with minimum pressure loss. The con 
trols consists of a vector type pressure con- 
troller and a feed-back type valve positioner. 
Geseline Ene —K-72 SEND FOR THIS HANDY BULLETIN 
soline Engines em Shows typical installations of ROCKFORD 
Speed 


7 . : nn wes a 
T'wo revised two-page bulletins describing, cuute’ : 


respectively, improved two-cylinder and four power s “1 CLUTCHES and POWER TAKE-OFFS. Contains 
cylinder air-cooled gasoline engines have been TAME-OFF diagrams of unique applications. Furnishes 


- 
issued by Hercules Motors Corp. . . ° 
rangi Ascene ragga sane es 2 = capacity tables, dimensions and complete 
tions, the new bulletins include basic instal 
lation diagrams and a power chart indicating 
horsepower rating, torque, and performance Swe: 
horsepower rating, orques and performances ROCKFORD Clutch Division BORG-WARNER 


determined under varying conditions in a 1307 Eighteenth Ave., Rockford, Ill., U.S.A. BORG-WARNER 


number of applications. Power ratings Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, III. 


shown are for the power unit equipped with 
all accessories described in the bulletins and 
are in accordance with testing standards and 
ratings approved by the Internal Combustion 
Engine Institute. —K-73 
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specifications. 
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Key Openings In Product Design 


COCKPITS AND CREW QUARTERS FOR SPACE FLIGHT are today’s 
targets for design engineers at Chance Vought. Typical assign- 
ments: automatic escape devices; atmospherically sound cock- 
pits that integrate inputs and actions for the accomplishment of 
complex missions. Openings also exist in several refined areas 
of missile and manned aircraft design. Key assignments follow: 


Cockpit Arrangement and Display. A.E., M.E., E.E., expe- 
rienced in cockpit and instrument design, or in instrument systems 
development. Also valuable: industrial design, pilot, or human fac- 
tors ability. To develop and design crew interiors, advanced instru- 
ment systems and presentations for pilot and crew. 


Cockpit Atmosphere. A.E., or M.E., with experience in air condi- 
tioning and oxygen systems design. To develop, design, and provide 
environmental conditions that comfortably sustain air and space 
crews in vehicles ranging from jet-powered to boost-glide types. 


Support Equipment Design. E.E. with at least 2 years expe- 
rience in electronic test equipment design. Essential: familiarity 
with circuit design and packaging technique for military electronic 
test equipment. To design military electrical and electronic bench 
test and preflight test equipment. 


Escape Systems. A.E., or M.E., experienced in design of ejection 
seats, ballistic devices, pilot retention systems, and high-speed ejec- 
tion test sleds. Escape capsule experience also desired. To design 
and develop automatic devices for escape situations including 
underwater, ground level, and escape from orbit. 


Senior Hydraulics (Missiles and A/C). A.E., or M.E. with at 
least 4 years experience in hydraulic design. To conduct develop- 
ment, detail design and test work as senior engineer on complex 
hydraulic power control systems. 


Senior Design Liaison (Missiles ). Engineering Degree, or equiva- 
lent, plus 3 years general design experience and good knowledge 
of shop loading, fabrication, quality control and material selection 
procedures. To join and eventually head a liaison team investigating 
manufacturing problems arising from design. 


Qualified engineers and scientists who would like to join Vought’s 
product design activities are invited to inquire. 


C. A. BEsio 
Supervisor, Engineering Personnel 
Dept., T-5 


CHANCE 
YOUGHT AIRCRAFT 


4/NCORPORATESO PALLAS, TEXAS 
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Tubular Products 


A 24-page booklet, Quality Control, pub- 
lished by Tubular Products Div., Babcock & 
Wilcox Co., describes the various testing 
and inspection methods used during the 
manufacture of seamless and welded carbon, 
alloy, and stainless steel tubular products. 

The booklet explains how inspection and 
testing techniques are integrated into the 
—K-74 


manufacturing process. 


Titanium Tubing, Pipe 

Physical and mechanical properties, fabri 
cation characteristics, and corrosion-resist- 
ance of titanium tubing and pipe are de 
scribed in a bulletin issued by Alloy Tube 
Div., Carpenter Steel Co. 

Data includes working instructions for 
machining, forming, welding, heat treating 
and cleaning. Resistance of commercially- 
pure titanium to 80 corrodents is shown. 
Applications fcr use in the aircraft, chemical, 
—K-75 


and marine fields are also cited. 


. 
Insulation System 

The Silco-Flex impervious insulation sys- 
tem for motor and generator stator coils is 
described in a new bulletin, OSB8341A, re- 
leased by Allis-Chalmers. 

The insulating system has as its basis a 
semi-organic silicone elastomer characterized 
by extreme chemical stability and retention 
of original pre perties under the most adverse 
conditions. Properties attributed it as de- 
scribed in the bulletin include resistance to 
aging, abrasion, chemicals, corona, fire, mois- 
ture, oil, solvents, fungus, carbon black and 


arcing. —K-76 


Glassed Steel Reactors 


Installation, operation, and maintenance 
procedures for glassed-steel reactors are 
detailed in Bulletin 955 published by Pfaudler 
Co., Division of Pfaudler Permutit Inc. 

Information is given on such items as 
proper gasketing for use in varying corrosive 
environments, jacket-cleaning techniques, 
repair procedures for severe and mild chemi- 
cal service, and a special section devoted to 
thermal shock. Proper procedures for in 
specting the glass, protecting against exterior 
vessel damage, storing glassed-steel equip- 
ment and returning equipment to the factory 
for repair are also outlined in the new 


—K-77 


manual. 


Cast, Forged Valves 

A 92-page catalog, describing its line of 
cast and forged steel valves for power, 
petroleum, chemical, marine, and industrial 
applications, has been announced by Edward 
Valves, Inc., Subsidiary of Rockwell Mfg. Co. 

A visual index in the front shows every 
valve cataloged, arranged in groups accord- 
ing to type. Other indexes arrange the 
valves by functions performed and by the 
manufacturer's figure numbers. The new 
catalog shows all the standard valves made by 


the firm. —K-78 
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No ordinary 
SYSTEMS 
ANALYST 


will do for this job... 


creative ability and an analytical 
mind. He now has senior status—a 
Mechanical, Chemical, Electrical 
Engineer or Engineering Physicist 
(preferably with advanced degree) 
who is versed in classical vibration 
analysis, as well as feedback analysis 
for control of systems composed of 
Heat Transfer, Fluid Mechanics and 
Thermodynamic processes. 

The Dynamical system of the 
High-Thrust Rocket Engine is one of 
extraordinary interest, exceptional 
performance. No matter what your 
achievements have been, you'll find 
new interests at Rocketdyne. You will 
be confronted with the analysis of 
design and operational problems of 
the rocket engine as a dynamic sys- 
tem. You must develop valid mathe- 
matical models of both systems and 
components, using advanced physical 
concepts, and empirical data. These 
must be combined using digital com- 
putation and analog simulation. 

You'll work with the leading pro- 
ducer in the nation’s fastest growing 
industry. Rocketdyne builds the high- . 
thrust rocket propulsion systems for 
America’s major missiles. 

We know we can show you, in a 
personal discussion, all the opportu- 
nity you can wish for. Write to: Mr. 
E.K. Jamieson, Rocketdyne Engineer- 
ing Personnel, 6633 Canoga Avenue, 
Canoga Park, California. 


ROCKETDYNE R 


F NORTH AMERICAN AVIAT 


BUILDERS OF POWER FOR OUTER SPACE 
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° P 
Spherical Bearings 

A new catalog sheet has been released by 
Sealmaster Bearing Div., Stephens-Adamson 
Mfg. Co. The piece illustrates the features 
of Spherco spherical bearings and rod ends, 
including solid race construction and positive 


—K-79 


control linkage. 


Lead Treated Steels 
Copperweld Steel Co., Steel Div ” has 
issued a bulletin on lead treated steels. 
Included are case histories, characteristics, 
and metallurgical properties of the materials. 
4 summary of investigations on lead treated 
alloy steels is also included in the booklet. 


—K-80 


Rotary Positive Blowers 

A new compact design for rotary positive 
blowers is presented in a bulletin issued by 
Roots-Connersville Blower, Div. of Dresser 
Industries, Inc. 

The blowers, designated Type RAS, 
feature a vertical arrangement of the im- 
pellers to provice horizontal inlet and dis- 
charge connections. A new “segment waist” 
impeller contour permits larger volumes and 
higher pressures at no increase in operating 
speed, the firm reports. —K-81 


Forced Draft Boilers 


Compak forced draft series of water tube 
package boilers is described in Bulletin No. 
1200 released by International Boiler Works 
Co. 

The bulletin explains that use of forced 
draft burners for oil/gas firing eliminates 
need for elaborate controls, stack or induced 
draft fan. Miulti-pass gas flow coupled with 
water tube construction is designed to assure 
high thermal efficiency and rapid steam or hot 


—K-82 


water generat mn. 


W Drive Maintenance 


A 20-page manual containing installation, 
operation, and maintenance instructions for 
gear drives of the W type is now available 
from Pfaudler Co. 

The drive is described as a compact, quiet 
operating unit adaptable to a variety of agi- 
tated reactions. Standard 2.5 W, 3 W, 4 W, 
and 5 W drives are supplied with constant 
speed sheaves. These sheaves are furnished 
with static-resistant belts and may be com- 
bined to produce the necessary speed for 
any desired agitation. As an alternative, 
variable pitch sheaves with static-resistant 
belts can be supplied to give agitator speeds 
ranging from 600/120 to 100/20. —K=83 


For Consulting Engineers 


Turn to Page 212 















































Specify 


THOMAS 


ALL METAL 


FLEXIBLE COUPLINGS 


FOR MAINTENANCE FREE 

POWER TRANSMISSION 

on PUMP, COMPRESSOR, 
MARINE and 
OTHER DRIVES 


“TOMALOY” 
FLEXIBLE DISC RINGS 





DBZ — for high speed, heavy duty drives 


Thomas’ 40 yeors of flexible coupling 
experience is at your disposal to help 
you meet ordinary applications or spe- 
ti for I cases. 





cial vari 


> > 


, 


iL FLOATING SHAFT 
BMR — for heavy duty service 
with excessive misclignment 


DOUBLE FLEXING 
SINGLE FLEXING AMR — for engine 
SS — for engine- and medium speed | 
driven generator drives 
sets with out-boord 
arings 


AD and MISALIGNMENT 
AS FLEXIBLE COUPLINGS 
THESE ADVANTAGES. 


UNDER LOA 
ONLY THOM 
OFFER ALL 

1 Freedom fro 
Torsion 


End Float 
2 Free En idieaieett Drive with 


Constont Rotational Velocity 


a Visuel Inspection While 
in Operation 


m Backlash 
al Rigidity 


3 Smooth c 


5 Original Balance for Life | 


6 No Lubrication 
7 No Wearing Parts 
g No Maintenance 


Write for Engineering Catalog 


THOMAS FLEXIBLE: 
COUPLING CO. 


WARREN, PENNSYLVANIA, U.S. A.’ 
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Liquid Heaters 


S. Morgan Smith Co. has issued a bulletin 
illustrating and describing its line of liquid 
heaters for indirect processing heat up to650F. 

The booklet contains a general discussion 
of the units and gives details and dimensions 
on single-pass and three-pass series. A sche 
matic diagram shows various arrangements 
for delivering accurately controlled heat with 
the firm’s systems. —K-84 
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Hydrogen Zeolite Softener 


Cochrane Corp. announces publication of 
an eight-page bulletin on the hydrogen zeolite 
process. 

It indicates advantages of the process, its 
chemistry and variations in methods for 
mineral acidity of hydrogen 
Types of zeolites are dis 


neutralizing 
zeolite effluent. 
cussed as well as relative advantages and dis 


—K-85 


advantages of various regenerants. 


THE KOH-I-NOOR ADAPTO-CLUTCH DRAFTING 


LEAD HOLDER NO. 5617 and the 


“EJECTOMATIC” LEAD 
DISPENSER NO. 2200-I 





No more wondering what degree of lead your holder contains — just dial 
Indicator to the lead you have inserted to any one of the 17 degrees. 





“ KOH -I1NOOR * 5617 


Bex | 








wy —) 


te 
CYE- on INDICATOR 


SUCCESSFUL 


KOH-I-NOOR 


OH-I-NOOR 

x APIDOGRAPH 
NON-CLOGGING 
“TECHNICAL” 
FOUNTAIN PEN. 


As easy to use as a pencil. 

Excellent for drawing, tracing, 
inking-in, lettering and anything 
requiring reproduction. Uses either 
india, Drawing, or Fountain Pen Inks. 


im 5 precision line widths 

#00 Extra Extra Fine, #0 Extra Fine, 
#1 Fine, #2 Medium, *3 Broad. 
Color-coded caps for 

quick degree indentification. 


° — 
Lubricant Application 

Farval Corp., has published a bulletin on 
modern methods of lubricant application. 

The booklet covers the four basic principles 
involved, various types of systems, electrical 
centrols, mist and fog lubrications, circulating 
oil systems, spray lubrication of open gears, 
and data on the broad field of equipment and 
ideas presented for this field. —K-86 


Filter Paper 


Gelman Instrument Co. has issued a bul- 
letin illustrating and describing its HV-70 
manufactured of 
for filtration of 


filter paper asbestos 


vegetable fibers and used 
radioactive aerosols. 

The firm states that filter circles may be 
used in conjunction with its aerosol filter 
holders for air sampling, or for stack sampl 
ing. A silicone treatment makes the paper 
water repellent so that it may be used to 
sample saturated air streams where other 


—K-87 


papers would break. 


Thread-Roll Dies 


Aircraft-quality thread-roll dies, new avail- 
able to industry for producing external screw 
threads on both fine and coarse series, are 
reviewed in a bulletin published by Standard 
Pressed Steel Cc. 

Available in all standard thread sizes from 
No. 10-32 to 1 in.—14, the flat dies are identi- 
cal to those used by the firm in producing air 
frame and high temperature engine bolts and 
a variety of titanium fasteners to military 
standards. The four-page bulletin reviews 
design features and the reliability factor of the 
high-precision dies, discusses some of the 
applications and the close tolerances held. 

—K-88 
Silicone Fluids 

An engineering guide to silicone fluids for 
mechanical applications has been published 
by Dow Corning Corp. 

It is a compilation of information essential 
to selecting the most suitable silicone fluid 
medium when designing for reliable, uniform 





KOH-LINER NO. 3100 

(12) NO. 3101 (19): 
For rapid drawing of parallel 
lines. Set the dial for desired 
equi-distance, then just push 
the button and draw the line. 


performance. Typical applications cited 
show how silicone fluids are used to advantage 
in damping, springing, coupling and related 
mechanical applications. —K-89 


° 
Spring Wires 

A special grade of mechanical spring wire, 
Special HB, manufactured to extremely close 
tolerances, is featured in folder DH-107A, 
released by Page Steel and Wire Div., 
American Chain & Cable Co. 

The grade is dry drawn to approximately 
music wire tensile strengths. Tensile 
strength, chemical: composition, range of 
diameters, dimensions, finish, packing, 
marking, and minimum production quantities 


are listed in the bulletin. —K-90 


The 11 line spacings from “2” 
to %" are automatic with full 
choice of in-between settings. 
Simple ruler adjustments regu- 
late varying angles from 0° to 
15°, 30° and 45° above or below 
the horizontal line. 


KOH-I-NOOR PENCIL COMPANY, Inc. 


BLOOMSBURY, NEW JERSEY 
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Automation Controls 

4 new edition of Bulletin PA 561 on 
automation control applications is available 
from Electronics Corp. of America, Photo 
switch Div. 

The 24-page illustrated brochure contains 
specifications, descriptive data, operational 
charts, and a selector guide for photcelectric 
systems for industrial control applications. 
These include long range protection against 
sorting, inspecting, 


intrusion, counting, 


precision registration, and high-temperature 


—K-91 


measurement, 


Humidity Conditioning 

Surface Combustion Corp., Air Condition 
ing and Drying Div. has issued a bulletin on 
humidity conditioning as a new key to higher 
production, lower costs, better products, 
reduced absenteeism. 

The booklet contains a series of case his 
tories, illustrates signs of humidity problems, 
and gives examples of various industrial air 


—K-92 


conditions. 


Centrifugal Castings 


Sandusky Foundry and Machine Co. has 
issued Bulletin 200 covering its centrifugal 
castings and their use in cylindrical applica 
tions. 

The booklet gives data on he at, corrosion 
and _ abrasion-resistant alloys, nonferrous 
compositions and plain carbon and _ alloy 
steels available for use in centrifugal cast 


ings. —K-93 


Reducers, Gears 

Ohio Gear Co. has issued a pocket-sized 
catalog and handbook covering its line of 
speed reducers, gears and sprockets. 

The booklet, which gives dimension di- 
agrams and tables of specifications for each 
unit, also contains application photos, a 
photo-story on the firm’s manufacturing 
techniques, and processes and engineering 
data pertaining to the selection of equip- 


—K-94 


ment. 


Digital Computers 

A brochure is available from Thompson- 
Ramo-Wooldridge Products Co. on digital 
computer control and data logging. In- 
cluded is a description of the RW-300 digital 
control computer and discussions of process 
control, data logging, pilot plant and test 
facility applications for computer control 
systems. 

The computer, which incorporates analog- 
digital conversion equipment, can handle up 
to 1024 analog inputs and up to 128 analog 
outputs. It can also operate with automatic 
typewriters, paper tape and punched card 
readers, paper tape and card punches, and 


on-off devices. —K-95 
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Miniature Mercury Switch 

Micro Switch Div., Minneapolis-Honey- 
well Regulator Co., has issued a new data 
sheet, No. 149, on the ultra-small catalog 
listing AS419Al mercury switch. 

The sheet gives features of the tiny switch 
which is °/19 in. long and weighs 1.8 g com- 


plete with leads. —K-96 


Specialty Steel 

Crucible Steel Co. of America has issued 
an eight-page booklet illustrating and de- 
scribing Maxeloy, a lightweight, longlife, 
corrosion-resistant speciality steel. 

The booklet provides engineering property 
and application data along with design and 
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cost-saving information. 





OPENS ON ELECTRICAL 


IMPULSE 





G-A Cushioned 


Solenoid Operated Valve 


Where remote control valve operation is de- 
sired, specify and use the G-A Cushioned 
Solenoid Operated Valve that automatically 
opens or closes on any type of electrical im- 
pulse. The operating sequence—whether on 
open or closed circuit—can be made to suit 
your requirements. Sizes 2” to 36”. 





Bulletin W-7A has the complete story. 





pecially Conspumy 


1210 RIDGE AVENUE, PITTSBURGH 33, PA. 
Designers and Manufacturers of VALVES FOR AUTOMATION 
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. 
Dry Purifier 

Centrifix Corp., has issued Bulletin 600 il- 
lustrating and describing its CD dry purifier 
for removing materials entrained in any gas 
or air stream at any temperature without 
heat loss or wetting agent. 

The unit is claimed to have an efficiency 
of 90 to more than 99 per cent and can be 
used for fly ash, cement, sintered ore, pow- 
dered fuel, catalyst dust, drugs and chemical 


pre ducts. —K-98 
Safety Relief Valves 


A four-page bulletin, prepared by Mc- 
Donnell & Miller, Inc., covers the recently 
expanded line of 230 and 240 series safety 
relief valves for hot water space heating 
boilers. 

The bulletin contains diagrams and basic 
facts on the subject of selection and installa- 
tion of relief valves in keeping with the cur- 
rent requirements of the ASME Low Pressure 
Heating Boiler Code Section IV. It also dis- 
cusses the conditions safety relief valves must 
meet in hot water heating service and points 
out the advantages to be gained by using 
manifold type of valves with progressive set- 
tings for large boilers. —K-99 
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Plastic Dall Flow Tube 

A recently developed lightweight corro- 
sion-resistant insert plastic dall flow tube, 
Model DFT-PI, is the subject of a four- 
page bulletin issued by Builders-Providence, 
Inc., Div. of B-I-F Industries, Inc. 

The bulletin includes photographs, dimen- 
sional, and cost-comparison tables, cutaway 
views and performance charts. The new 
flow tube is made of fiberglas-reinforced 
epoxy or polyester resins with metallic throat 
lining, and is available in a variety of sizes 


and flange and throat materials. —K=-100 


Bar Automatic 


An eight-page illustrated bulletin, MRA- 
58, describes the National Acme Co’s. newest 
and smallest multiple spindle bar automatic, 
the 7 16-1. RA-6. 

The unit was designed for either long or 
short run production of small to miniature 
components where high production rates 
must be kept compatible with precision. 
The bulletin lists and shows design and con- 
struction features, standard accessory attach- 
ments for threading and tapping, high speed 
drilling, pick-off and back-finishing and 
accelerated reaming. 


Hydraulic Press Brakes 

A new catalog, No. 2024A, describing a 
new line of Steelweld hydraulic press brakes 
is offered by Cleveland Crane & Engineering 
Co. 

The brakes are said to provide positive 
overload protection; ram reversible at any 
point; stroke adjustment for any length; 
fast ram approach and return with slow- 
speed pressing; constant power during entire 


stroke. —K-102 


Level Controller 

Details of a compact pneumatic-electronic 
control device, said to detect and control 
changes in media level with exceptional pre- 
cision are given in Technical Bulletin RF-587 
issued by the Aeronautical and Instrument 
Div., Robertshaw-Fulton Controls Co. 

Consisting of a capacitance-sensitive probe 
and a controller, the pneutronic level con 
troller comprises a complete system for level 
control in a wide variety of liquids and gran- 
ular media through precise pneumatic pres 
sure output. It is claimed tc be valuable for 
application in vessels or small tanks which do 
not permit internal installation of conven- 


—K-103 


tional systems. 





ALL AMERICAN TESTERS 


SPOT VIBRATION WEAK SPOTS 
BEFORE COSTLY FAILURE! Nyy NN 


bibl > 


Medel 10 HA-T 


Horizontal Vibration, 5-100 C.P.S. 


e How much vibration will your product take? Where are 
the danger areas? All American Vibration Fatigue Testers 
answer these questions in your shop or laboratory with 
shake-down tests that simulate field service vibrations. Engi- 
neering gets the facts needed to improve design at lowest 
cost. Equally effective in spot-checking production runs. 

e@ All American Testers meet U.S. Government specifications 
for horizontal or vertical vibration testing of all sizes and 
shapes of units weighing up to 150 lbs. Range Selector auto- 


ADDED lngreg, Coy 
KNOW How 


---HAS MADE 


EK & BOCK 


—_~ 


WIRE FORMS 
SPRINGS 
METAL STAMPINGS 


In Industry, in homes, farms and 
shops, you'll find daily, living proof 
that D-&-B’s KNOW-HOW pays 
out in EXTRA performance. Rely 
on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 


perform under the most 


easily assembled . . . that 
withstand stress . . . and 
matically controls acceleration and deceler- S 
ation, or holds vibration frequency at any 
desired point between 5 and 100 cycles per 
second. 


trying conditions! 


Sree DELIverRy 


WRITE — WIRE — or PHONE 
for Estimates and Delivery Dates 


‘DUDEK & BOCK 


SPRING MFG. CO. 


4014 W. Grand, Chicago 51, Ill 


CATALOG “F” 
gives full facts on all 10 All American 
Testers, proved in long service to gov- 
ernment and industry. 
Write for your free copy now. 


ALL AMERICAN root & mec. co. 


Builders of ALL AMERICAN Precision Die Filing Machines 


8019 Lawndale Avenue «+ Skokie, Illinois DICKENS 2-1020 
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Don’t just take your metals for granted —specify the 
properties you need. The Man from Anaconda may 





come up with some very interesting answers. 





Up where TV broadcast antennas stand, 
normal wind causes flexing of metals. So 
jumpers between coaxial cables and ra- 
diators must be resilient — beside being 
conductors, giving some structural sup- 
port. Ordinary phosphor bronze seemed 
adequate, but there were fatigue failures. 





RCA listed desirable properties of phos- 
phor bronze — added extra-high endur- 
ance, extra-long fatigue life. American 


Brass suggested Duraflex®, Anaconda 
superfine-grain phosphor bronze. RCA 
tried it, found it the answer—at no extra 
cost—specified Duraflex to the manufac- 
turer, Dielectric Products Engineering 
Co., Inc., Raymond, Maine. 





Technical Oil Tool Corp. asked Anacon- 


To stimulate sales of its top-quality fold- 
ing rule, and to meet Navy specifications, 
Eagle Rule Mfg. Corporation sought a 
metal for rule joints that would resist 
wear and corrosion, and provide the 
proper spring tension. Phosphor bronze, 
which had these qualities in excess of 
needs, cost too much. 





da to help select the metal for a new 
magazine-type clip used to close surgical 
incisions. The metal had to provide the 
right tension to hold edges together, yet 
open easily—form readily, hold sharp 
die-cut edges, be proved in surgical use. 


TARTING with 93 standard alloys, The American Brass Com- 


pany can make minor variations in composition, fabrication, 
and annealing to provide an almost unlimited number of combina- 
tions of useful properties. When new or unusual problems arise, ask 


for the help of the Technical Dept. in selecting the right metal. For 


such help or a copy of Publication B-32, “Anaconda Copper & 


Copper Alloys,” write: The American Brass Company, Waterbury 


20, Conn. In Canada: Anaconda American Brass Ltd., New To- 


ronto, Ontario, Canada. 


MECHANICAL 


ENGINEERING 


5850 





So BRE A COR teem 
= . we & = >. »> ‘ é S We , 


COPPER ¢ BRASS ¢ BRONZE ¢ NICKEL SILVER 


American Brass suggested three alloys. 
Eagle Rule chose Ambronze-420 (88 
Cu, 11 Zn, 1 Sn) because rule joints of 
this alloy met all requirements, with- 
stood 400,000 cycles in wear test (Navy 
required 7000 ). It cost only pennies per 
ound more than yellow brass, much 
es than phosphor bronze. 





American Brass technical specialists sug- 
gested Nickel Silver, 18%-719 as best 
suited to meet all requirements. Auto- 
clip, shown in use above, is the result. 
Incisions are held together with least 
damage to tissues. Surgeons can work 
faster in applying and removing clips. 





MILL PRODUCTS 


Made by The American Brass Company 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 


President, Douglas Aircraft Company 


In this fast-moving age we find that we can no That’s why I’m looking for engineers dedicated 

longer insure leadership...or even survival... to quality work. Only through such dedication 

by doing things the traditional way. If there’s a can the extra performance and reliability of our 

better way, we must find it. products be attained. If you feel as we do about 
Our DC-8, C-133, Thor, Nike-Hercules, Genie, this principle, we’d certainly like to discuss a 

Sparrow and other aircraft and missiles are all future at Douglas for you. 

the finest of their type and time. But their Write to Mr. C. C. LaVene, 

success, and that of our many new projects, Douglas Aircraft Company, Box kK-620 

depends on superior engineering. Santa Monica, California 
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GIVES DETAILED SPECIFICATIONS, 
DIMENSIONS AND ORDERING INFORMATION 
... PLUS USEFUL TECHNICAL DATA 

ON COMPLETE LINE OF 

STAINLESS STEEL PIPE FITTINGS 


This 86-page Ladish catalog and technical data 
manual provides information vital to all who specify, 
purchase or install stainless steel pipe fittings. 
Volume is tab indexed by type of fitting for quick 
reference to comprehensive tabulations of specifica- 
tions, manufacturing standards and corrosion data. 
Use the coupon below to get this one master 


reference manual on a complete line of stainless steel 
pipe fittings. 


ONE MASTER REFERENCE 
FOR COMPLETE DATA ON... 


@ BUTT WELDING FITTINGS 
(IPS AND TUBE 0.D. TYPES) 


@ FLANGES—ASA, MSS, 
LIGHT TYPE AND 
CORROSION WEIGHT 





@ SCREWED AND SOCKET 
FITTINGS AND UNIONS 


broad range of types, sizes, 

wall thicknesses and materia! 
specifications to meet virtually 
any requirement. 















TO MARK PROGRESS 


LADISH CO. 


CUDAHY (Milwaukee Suburb) WISCONSIN 


Branch Plants: Milwaukee & Kenosha, Wis. e Los Angeles e Houston e Brantford, Ont.,Can. 


SALES OFFICES: Amarillo « Atlanta e Baton Rouge e Brantford, Ont. e Buffalo 
Calgary e Chicago e Cincinnati e Cleveland e Denver e Havana e Houston 
Los Angeles e Mexico City e Montreal e New York e Odessa e Philadelphia 
Pittsburgh e@ St. Louis e St. Paul e San Francisco e Seattle e Toronto e Tulsa 













































Slate wis couron FOR YOUR LADISH 
STAINLESS STEEL CATALOG fodday/ 


LADISH CO. 


Cudahy, Wisconsin 


Please send me without cost or obligation the Ladish 86-page 
Stainless Steel Fittings Catalog and Technical Manual 


NAME 

TITLE 

COMPANY 

ADDRESS 

ZONE 


CITY STATE 


AT CITIES SERVICE 


(LAKE CHARLES, LOUISIANA) 


iS an extra feature in 


PACIFIC PROCESS PUMPS in service: 


CITIES SERVICE REFINERY 
PETRO-CHEMICAL, INC. 
eg 6 eee eee eee eT eee ee eee 137 

TYPE svc Seer 
To 850°F.—25 to 3200 GPM 
To 600 PSIG—To 650 DIFF. HD. FT. 
The three fluid catalytic crackers illustrated have established new 
records for continuous operation since going on stream. Under the 
most demanding service conditions, all three units came through 
remarkably. Number two unit operated for 1058 consecutive 24- 
To 850°F 7500 te £500, GPM ; its si it wi 5 
° °F. — ° ¢ ! > > ; : > ‘ 20 
FE er oat we. or, hour days only to be outdone by its sister unit with a record of 1065 
days continuous operation. We feel that the 100% Pacific installation 
(including slurry pumps) contributed to making these run-records 
possible. 

Elsewhere throughout Cities Service, P.C.I. and Cit-Con opera- 
tions, Pacific process pumps are delivering equally dependable 
‘round-the-clock service...convincing evidence that “nothing was 


To 500°F.—50 to 3000 GPM left to chance?’ 
To 700 PSIG—To 1300 DIFF. HD. FT. 


Write for Complete Line Bulletin 1C 
plus individual bulletins for pumps 


SACHS illustrated in panel. 











PACIFIC PUMPS INC 


A Division of Dresser /ndustries, Inc. 


To 850°F.— 100 to 2500 GPM 
To 1000 PSIG —To 2600 DIFF. HD. FT. HUNTINGTON PARK, CALIFORNIA 


TYPE AC 


CP-20 
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ne eae ie IN CaN ama 


UNITRACE Pipe 


UNITRACE Trace Cap 


MECHANICAL 








Write for this FREE BOOKLET 

This fully illustrated booklet contains 
complete engineering, specification 
and fabrication data on ALCOA 
UNITRACE. Write for your free copy! 


ENGINEERING 





Only ALCOA offers 
a complete new 
UNITRACE system 


to cut costs and raise efficiency 
of steam-traced piping 


Users of steam-traced pipe have found that valuable 
savings in cost plus greatly improved efficiency are 
automatic when they use ALCOA® UNITRACE. It 
provides steam and product passages extruded in a 
single unit of light, strong, corrosion-resistant alumi- 
num alloy... completely eliminating the need for costly 
external steam jackets or inefficient tracer tubes. Now 
a new flange and trace cap provide fittings and con- 
nections designed for UNITRACE which are com- 
patible with conventional piping. You can now design 
completely integrated UNITRACE piping systems and 
get all these benefits: 


Low heat loss... high internal heat transfer 
The recently introduced round configuration of UNI- 
TRACE makes possible most efficient internal heat 
transfer with minimum external radiation loss. 


Easy, economical joints and connections 
The special UNITRACE Flange mates with all 
150-Ib ASA flanged connections, permits use of stand- 
ard flanged valves or other flanged connections. And 
the new UNITRACE Trace Cap permits quick, easy 
assembly of cross or tee connections. 


Uses standard, preformed pipe insulation 
The efficiency of UNITRACE often makes insulation 
unnecessary. When it is needed, standard preformed 
insulation can be used. UNITRACE saves extra dollars 
by employing smaller diameter insulation than con- 
ventional systems. 


Excellent corrosion resistance 

Thanks to the natural corrosion resistance of aluminum, 
UNITRACE is ideal for handling naval stores, molten 
sulfur, ammonium nitrate solutions, glacial acetic acid, 
fatty acids, tar, pitch, wax, urea, and similar products 
requiring heated transfer lines. 


ALCOA UNITRACE and matching fittings are avail- 
able in four standard pipe OD’s: 114”, 2”, 3” and 4”. 
Get complete details on how you can use them to 
raise efficiency and lower cost on your own heated 
transfer lines, Call your nearest Alcoa sales office or 
write Aluminum Company of America, 894-K Alcoa 
Building, Pittsburgh 19, Pa. 


} 
? : C “ALCOA THEATRE” 
ALCOA G a) Exciting Adventure 
: ALUMINUM ALTERNATE MONDAY EVENINGS 
R 





ALUMINUM Company OF amenica 
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rugged fan assembly and mounting. 


Clarage Hi- Static Multitherm for High Velocity Air Conditioning Systems 


INTRODUCED IN 1954 by Clarage, this new line of Draw-Thru type 


units fully answers the requirements of conduit type systems where high duct 


velocities and pressures to 8” static are involved. 


FIRST INSTALLED IN 1954 in the Perth Amboy General Hospital, 


Perth Amboy, N. J. Since then numerous Clarage Hi-Static Multitherms have 
been specified and used because of stable, efficient operation. Request Bulletin 


1312 covering the 7 sizes, capacities 2,500 to 22,000 CFM. 


Clarage Blow-Thru Multitherm for Central Station Zone Control Air Conditioning 
INTRODUCED IN 1939 by Clarage, the pioneer and perfecter of this 


type of equipment. A single Blow-Thru Multitherm Unit can handle as many as 


8 different zones for different area requirements. 


FIRST INSTALLED IN 1940 in the Northern Indiana Brass Co. office 
building, Elkhart. Over 1000 Clarage Blow-Thru Multitherms have now been in- 
stalled the nation over —selected because of their unique feature of mixing hot and 
cold air to prevent stratification... their quiet, economical, dependable perform- 


ance. Request Bulletin 1310 covering the 12 sizes, capacities to 12,000 CFM. 


...-dependable equipment for 
making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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The rotor of a Terry solid-wheel 
turbine is a single forging of spe- 
cial composition steel. It is first 
rough turned in two operations, as 
shown, and then two cuts are taken 
to mill the semi-circular buckets 
from the solid metal. The wheel at 
the top has been finished, ready for 
mounting on the shaft. The result 
is a single-piece wheel with no 
parts to loosen or wear out. 


Blade wear, which might occur 
after many years of usage, is not 
important, because the power-pro- 
ducing action of the steam takes 
place on the curved surfaces at the 
backs of the buckets. Thus wear 
does not materially affect horse- 
power or efficiency. 


The blades can’t foul. They have 
- a one-inch clearance, and are 
further protected by the projecting 

rims at the sides of the wheel. 


The Terry solid-wheel turbine is 
an extremely reliable piece of 
equipment. Write for details — 
eT Ask for a copy of bulletin 
S-116. 


THE 
TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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leading reactor builder offers 
LONG RANGE 
CAREERS 
in worldwide nuclear projects 


EXPERIENCED NUCLEAR ENGINEERS 
AND SCIENTISTS 





DEVELOPMENTAL 





Senior responsible openings. Requires related experience and degree. 


FUEL ELEMENTS 
Fuel Materials: Physical metallurgists and chemists for research and 
development of reactor fuels. Study radiation effects, overall evaluation of 
uranium and thorium alloys, and ceramics. Research in gas-metal systems, 
emphasis on structural, phase equilibria, and material properties. 
Irradiation and hot-laboratory operations: Design and conduct irradiation 
experiments in reactors, or in the post-irradiation testing and evaluation 
of fuels. Design specialized hot-laboratory equipment. 
Fuel fabrication: Metallurgical and mechanical engineers for fabrication 
development of materials and elements. 


REACTORS AND EQUIPMENT 
Compact reactors and power conversion: Nuclear, mechanical engineers. 
Design, installation, checkout, operation, and environment tests for satel- 
lite auxiliary power plants. 
Instrumentation and control: EE’s and applied physicists. Design, develop, 
analyze, and test advanced automatic power plant control systems and 
components. 
Mechanical components: ME required. Develop coolant, other equipment 
for power reactors. Problems in thermodynamics, stress, heat transfer, 
and fluid dynamics. Metallurgist for research on reactor structural mate- 
rials. Desire alloy development and solid state diffusion experience. 








ANALYTICAL 





Responsible positions. Degree essential. Experience as required. 
Preliminary engineering: Conduct studies and evolve conceptual designs 
of power plant systems for mobile use. Prepare proposals and conduct 
design and economic analysis of commercial power plants. 

Shielding analysis: Advanced studies and analyses of stationary and 
mobile plants, using high speed computers. 

Core analysis: Criticality, temperature, void and power coefficients, con- 
trol effectiveness, and fuel cycles. 

Systems analysis: Mobile compact reactor and power conversion system 
simulation and vehicle integration analysis. 

Control analysis: Reactor kinetics and overall nuclear power plant control. 
Hazard analysis, using analog and digital computers. 

Heat transfer and fluid flow: Steady-state and transient analysis. Power 
optimization studies, free and forced convection flow transients, boiling, 
and two phase flow. Analytical methods using analog and digital computers. 
Stress analysis: Structural, thermal, and dynamic stress analysis of high 
temperature reactor systems. 

Operations: Foreign, domestic, and advanced developmental reactor check- 
out, start-up, test operations, and customer training. Includes operational 
analysis and design criteria. 





Write for more details of exciting career opportunities at AI. 
Mr. A. K. Newton, Personnel Office, Atomics International, 
15330 Raymer Street, Van Nuys, California 


(In the suburban San Fernando Valley, near Los Angeles) 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
PIONEERS IN THE CREATIVE USE OF THE ATOM 
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SRE Reactor Control Element Actuators. Sodium 
Graphite Reactor (SRE) uses eight control actu- 
ators. Four function as safety rods, two as shim 
rods, and two serve as shim regulating rods. 
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New York 17, N. Y. 










































Albany 1, N. Y. 
Eastern Metals Warehouse, Inc. Allegheny Ludium Steel Corp. 


MUrrayhill 2-0369 
Philadelphia 34, Pa. 


Albany 89-3281 
Birmingham 5, Alo. 


Allegheny Ludlum Steel Corp. Edgcomb Steel Co. 
FAirfax 2-0548 GArfield 3-6300 
Buffalo 7, N. Y. Rochester 1, N. Y. 
Brace-Mueller-Huntley, Inc. Brace-Mueller-Huntley, Inc. 
Victoria 8700 COngress 6-6560 
Cambridge 38, Mass. San Francisco 7, Calif. 
Achorn Steel Company Allegheny Ludium Steel Corp. 
HAncock 6-9592 GArfield 1-1804 
Charlotte 1, N. C. Shelton, Conn. 
Edgcomb Steel Company Trico Manufacturing Co. 
FRanklin 5-3361 EDison 7-6214 
Chicago 32, Ill. St. Louis 8, Mo. 
Allegheny Ludium Steel Corp. Allegheny Ludium Steel Corp. 
LAfayette 3-8650 JEfferson 3-6700 
Chicago 32, Ill. Springfield 1, Mass. 
U. S. Steel Supply Div. Allegheny Ludlum Steel Corp. 
BRunswick 8-2000 REpublic 4-4996 
Cincinnati 1, Ohio Syracuse 1, N. Y. 
Allied Abrasives & Tools, Inc. Brace-Mueller-Huntley, Inc. 
MUlberry 1-2222 HOward 3-3341 
Cleveland 3, Ohio Worcester 8, Mass. 
Allegheny Ludium Steel Corp. Pratt and Inman 
UTah 1-0500 Pleasant 6-9592 
Dallas 22, Texas York, Pa. 
Peery Steel Company Edgcomb Steel Co. 
FEderal 1-4354 47-1411 
Dayton 4, Ohio 


Allegheny Ludium Stee! Corp. 


HEmiock 8386 for quick 


Denver 16, Colorado 


Union Supply Co. warehouse 


AMhburst 6-2292 


Detroit 20, Mich. service, 


Allegheny Ludium Steel Corp. 
JOrdan 4-6900 


Fit 1 Mich technical help 
CEdar 4-6672 on tool 
steels 







Grand Rapids 8, Mich. 
Good Steel Service, Inc. 
CHerry 1-4425 










call 
Allegheny 
Ludlum 


Warehouses stocking Allegheny Ludlum's Tool and Die Steels 
are located conveniently throughout the country. There’s one 
near you. Jot down its phone number and call the next time 
Hertford, Conn. you have a problem or need steel. 

L. L. Ensworth & Son, Inc. 
CHapel 9-7791 

Houston 1, Texas 

Peden Iron & Steel Co. 
CApital 2-2121 

indianapolis 1, Ind. 

Allegheny Ludium Stee! Corp. 
MElrose 2-6521-2-3 

Los Angeles 22, Calif. 
Allegheny Ludium Steel Corp. 
RAymond 3-1181 

Milwaukee 12, Wisc. 
Allegheny Ludium Steel Corp. 
WOodruff 4-3500 
Minneapolis 10, Minn. 

Junger Steel & Supply Co. 
WAlinut 7-8080 


Allegheny Ludlum stocks a complete line of tool steel sizes and 
grades. Call your nearest A-L representative; you'll get quick 
service and counsel on such problems as heat treating, machining, 
grade selection, etc. Or write for A-L’s publication list which 
gives full data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHENY LUDLUM STEEL CORPORATION, Oliver 

wew 7268 Building, Pittsburgh 22, Pa. Address Dept. ME-10 


ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 
every grade of tool steel... every help in using it oe a 
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OPPORTUNITIES NOW OPEN 
IN THESE CLASSIFICATIONS 
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PIONEERS IN EARTH-SPACE COMMUNICATIONS 


The exploration of outer space will take a new step for- 
ward with the completion of the new giant radio antenna 
being installed by JPL near Barstow, California. This huge 
“‘dish,"’ 85 ft. in diameter, will enable the Laboratory 
scientists to probe still farther into space problems. 

information thus obtained and combined with lessons 
still being learned from the successful Army ‘‘Explorer’’ 
satellites, will provide invaluable basic data for the 


development of communication systems to serve space 
exploration programs. Long range communication will 
begin as a one-way link from space to earth, developing 
later into tracking and communicating with lunar vehicles 
at far greater ranges. 

This activity will be part of a great research and devel- 
opment program to be operated jointly by JPL and the 
United States Army Missile Command. 


0 


JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA + CALIFORNIA 


1958 


APPLIED MATHEMATICIANS * ENGINEERING PHYSICISTS * COMPUTER ANALYSTS + IBM-704 PROGRAMMERS 
FIELD ELECTRONIC ENGINEERS + SENIOR R.F. DESIGN ENGINEERS *« STRUCTURES AND DEVELOPMENT ENGINEERS 
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ENGINEERS: app THIS TO YOUR “NEW FROM WESTERN GEAR" FILE! 








NOW AVAILABLE_S7#477z/ve SPEED REDUCERS 


with universal-mounted right angle head! 


UNIVERSAL MOUNTING. The right 
angle attachment may be furnished 
in horizontal, vertical or intermedi- 
ate positions with single or double 
extended shafts. 


SPIRAL BEVEL GEARING. Precision 
cut from alloy steel forgings and 
case hardened for maximum strength 
and durability. Each set of gears is 
matched and lapped after hardening 
to insure good contact and quiet 
operation 


DRY WELL CONSTRUCTION. Time 
tested dry well construction pre- 
vents oil leakage down the output 
shaft for vertical applications. 


All-motor gearmotor 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES 


OVERHUNG LOAD. Conservatively se- 
lected bearings, husky output shaft, 
and wide bearing span provide 
ample overhung load capacity for 
chain, pinion and belt service 


POSITIVE LUBRICATION. A simple 
splash lubrication system, integral 
with the main housing, thoroughly 
lubricates gears and bearings. Case 
design allows oil to be circulated 
freely at all times. 


LESS MAINTENANCE. Only two ale- 
mite fittings are required to lubri- 
cate bearings when output shaft is 
in the vertical position. Large 
grease reservoirs are provided to 
insure positive lubrication. 





Integral gearmotor 


ENGINEERING 


Built-in customer benefits, engineered to customer 
needs for more than 25 years, make the Western Gear 
StraitLine Speed Reducers line the finest in the field. 
The reducer and right angle head pictured above are 
available in ranges from 1 HP to 75 HP, with or without 
motor. Let our engineers consider your needs, 


“The difference is reliability” « Since 1888 3ei7 





Use the coupon below for full information. 





y 

t WESTERN GEAR CORPORATION : 
§ Industrial Products Division ' 
4 P.O. Box 126 « Belmont, California : 
s Send me Bulletin 5816F ' 
7 | 
= NAME asi a 
' 7 
a TITLE Sere ' 
COMPANY sea aa: Seca : 
4 ADDRESS RENEE 
a city STATE ; 
TIT ITTITLIILITILiLitiitittirtietefttettfetteLettettetfetfeLeeLeeeL LL | 
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Maximum flow, 
minimum 
turbulence, 


negligible pressure 
drop! 


GRINNELL-SAUNDERS STRAIGHTWAY 
DIAPHRAGM VALVES* are unsurpassed for 
handling viscous materials — semifluid foods, latex, 
magmas; solids in suspension — slurries, pulp stock, 
sludges; fluid-borne abrasives; corrosive chemicals. 


The straight-through design eliminates pockets, gate 
trenches and other obstructions which can trap solids. 
The result is maximum flow, minimum turbulence, 
and negligible pressure drop for a diaphragm valve. 


The straight-through design also has the advantage 

of causing very little basic change in the direction of 
the fluid stream, thus reducing abrasive action from 

high velocity particles, 


These advantages are in addition, of course, to 
benefits normally associated with the use of 
diaphragm valves... such as freedom from corrosion 
and clogging of working parts, since these are 
completely sealed off by the diaphragm; prevention 
of product contamination; elimination of stem 
leakage and routine maintenance, because there are 
no packing glands. Also, when properly pitched, 
lines are self-draining. 


Grinnell-Saunders Straightway Diaphragm Valves are 
available in a choice of body sizes and materials, 
linings and diaphragms. Handwheel or power 
operated. For complete information, write Grinnell 
Company, Inc., 277 West Exchange St., Prov. 1, R. I. 


*Patented 


7. 


Om ve emernn 


OPEN Diaphragm 
lifts high for 
streamline flow. 
Also, valve design 
permits 
comparatively 
simple rodding 
through, when 
necessary. 


CLOSED Despite 
long usage, 
resilient 
diaphragm seals 
firmly against 
valve bod 
Bubble-tight 
closure is assured, 
even when 
handling gritty or 
fibrous materials. 


Clogging and 
interruption to 
flow is prevented 
in lines handling o 
suspension of 
rubber particles in 
an acid brine 
solution at this 
synthetic rubber 
plant. 


GRINNELL- SAUNDERS DIAPHRAGM VALVES 


Grinnell Company, Inc., Providence, Rhode Island ° 


Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * welding fittings * engineered pipe hangers and supports 


Thermolier unit heaters * valves 


Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies e Grinnell automatic sprinkler fire protection systems e Amco air conditioning systems 
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THE “BUFFALO” FAN YOU BUY 
HAS PROVEN ITS ABILITY! 





When you select a “Buffalo” fan as a part of your product, you are assured 
| 
w/ of rated performance. 

If you specify a standard unit, you know the design has been tested 
and rated, and tables are available for you to select the exact air 








Buffalo Blowers and Exhausters — efficient small units movement required. 

for a variety of uses. Bulletin FM-900. 

Special design propeller fan — custom built for specific If you have special conditions to be met, “Buffalo” will design and 
installation. test the fan for performance. Here is what one customer had to say: 


“Our engineers express appreciation for the very fine job you did — 
predictions for air delivery and noise levels were highly accurate.” 
The next time you want an air handling unit of proven performance. 
call your nearest “Buffalo” Engineering representative. Or write direct 
to the factory for recommendations on your particular requirements. 


BUFFALO FORGE COMPANY 
Buffalo, New York 


Buffalo Pumps Division, Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 





VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Best combination for throttling—Crane plug 
type seating and Crane seating materials. 


Surprising savings for this power plant 
with Crane bronze throttling valves 


At least once a year, this power plant of 
a leading machine tool builder was replac- 
ing the valves in the %-inch continuous 
blowdown lines on its 60,000-pound boiler. 

They were high-priced valves, but they 
couldn’t take the continual throttling 
service. The seats cut out rapidly... 
blowdown regulation was lost... valve 
costs kept rising. 

Thirty-one months ago this plant re- 
placed the short-lived valves with Crane 
No. 212P, 200-pound bronze globe valves 


with plug type disc. Most of the time 
these Crane valves have been operating 
at less than half-open. 

Yet, at every inspection to date, they’ve 
been found O.K.—no seat damage... no 
loss of regulation. ..no maintenance 
needed. Another proof of the economy of 
Crane quality! 

To cut your valve and piping mainte- 
nance costs—on steam or any fluid—call 
in your local Crane Man. He has more 
to offer in money-saving piping materials. 


COST-SAVING IDEAS 
FOR YOU in this free 36- 
page book of "Valve Per- 
formance Facts.” Get your 
copy from your Crane Man 
or write to address below. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING e« 


KITCHENS es 


HEATING e 


AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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¢ enturies ago, the Indians of New Mexico designed and 
developed warheads like this one. 

Today, we at Sandia Corporation do very much the same job 
—but we call it research and development in the ordnance 
phases of nuclear weapons for the Atomic Energy Com- 
mission. 

The people who made these primitive warheads also ap- 
plied many of the same skills and techniques to produce 
implements of peace—grinding stones, knives, needles, and 





quite a few others. 


WV dy KAD Here again, we at Sandia follow a similar pattern. In the 
A pursuit of our main task, we study many things in widely- 
varied fields ranging from nuclear phenomena to numbers 
circa 400 A. D. theory, from meteorology to metal-working. We learn basic 
scientific facts and advanced techniques that have important 

applications far removed from nuclear weapons. 





We probe new frontiers of science and engineering. We 
meet and solve challenging problems in many areas of 
advanced technology. These are activities which require 
the services of outstanding engineers and scientists in 
many fields in our work to maintain our nation’s defensive 
strength. 


We have such men—both at Sandia in Albuquerque and 
at our branch laboratory in Livermore, California. But we 
need more—at the highest academic and experience levels. 


If you are interested in exploring the exceptional oppor- 
tunities for professional growth and advancement with 
Sandia Corporation, please write to Staff Employment 
Section 553C. 


SAN DIA 


CORPORATION 





ALBUQUERQUE. NEW MEXICO 
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. Eliminate elbows, bends 
Install vertically ; 
and transformation pieces 
or horizontally 
with straight-line airflow 





= 














Large-diameter hub and die-formed blades insure uniform air velocity from hub to tip. 


/~ TUBEAXIAL ji — ‘es VANEAXIAL 


é... 
Air discharge follows a Air discharge is trans- 
X spiral path, then straight- formed into useful en- 
ens out a short distance ergy by directional guide 
— . from fan at moderate vanes, increasing effi- 
~ ed 
; : 























pressures. i ciency, pressure. 








American Blower axial fans deliver the 


volume you need; fit the space you have! 


Whatever your air-moving problem — ventilating, Seventy-three American Blower branch offices 
heating, drying or processing — you'll find an eco- from coast to coast — are staffed by skilled sales 
nomical solution in the complete line of precision- engineers. Ask them to help you select the right 
built American Blower fans. Plus-value: Rugged equipment for your job. Call today! American- 
construction of every American Blower fan gives Standard,* American Blower Division, Detroit 32, 
you extra years of low-cost service with minimum Michigan. In Canada: Canadian Sirocco products, 
maintenance. Windsor, Ontario. 


It pays to standardize on American Blower fans for every duty! 


Industrial Fans —3 optional wheels HS Fans—direct or V-belt drive, medi- Sirocco Fans — low speed, quiet oper- 
handle air, material, long shavings. um-speed operation; nonoverloading. ation; move more air per revolution. 


* Ammnican - Standard and Standasd® are trademarks of American Radiator & Standard Sanitary Corporation. 


| AmeERican->tandard 


AMERICAN BLOWER DIVISION 
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POWELL introduces new member 
in world’s largest family of valves 





Powell engineered “Full Flow’ bronze 
valves are now available in a full line: 
the brand-new 150-pound screwed end 
Globe Valve, in addition to the well-known 
200-300 pound Screwed and the 150-300 
pound Flanged Globe and Angle Valves. 

Although designed by Powell to assure 
maximum flow with minimum pressure 

















Heavy Stem of high strength Aluminum- 
Silicon Bronze—for long life in severe 
service. 


500 Brinell, hardened, stainless steel, 
renewable disc and seat—wear, cor- 
rosion and erosion resistant. 










Powell “‘W.S.” 
Full Flow 
}— Globe Valve 








Ordinary 
Globe 





NK 








Fig. 2600 (Sectional)—150-pound “W. 


| 


—— 
a 


POWELL 


drop and internal turbulence, these valves 
can be throttled to permit only the minutest 
amount of fluid to pass through. And, if 
desired, they can be supplied with Indicator 
Collar, Arm and V-port Dise for quickly 
determining flow and holding it constant. 

Compare these advantages of Powell 
Full Flow valves: 


2 -« 





Extra large stuffing box holds ample 
supply of lubricated asbestos packing— 
valves can be repacked under pressure 
when fully open. 


Long Acme Stem Threads have a 
fine pitch to easily regulate the close 
throttling and reduce thread wear. 


Long pipe thread and thread run-off 
prevent jamming the pipe against the 
diaphragm and distorting the seat. 





When you require precise 
flow control with minimum 
pressure drop and turbu- 
lence, little maintenance 
and long life, specify Powell 
Full Flow Valves. Consult 
your local distributor, or 
write us for illustrated 
literature. 


Gg 


Hit 













S.” Full Flow Globe Valve, Screwed Ends 


THE WM. POWELL Company * Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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If you have ever felt the need of a book of such scope that it will give you quickly 
important information on the multiplicity of today’s lubrication and wear problems 


THE PROCEEDINGS OF THE 1957 CONFERENCE ON LUBRICATION AND WEAR 


lt is the complete record of a conference arranged 
by the Institution of Mechanical Engineers with the 
cooperation of the ASME for the purpose of evaluating 
bringing out the find- 


current lubrication knowledge; 


ings of important experiments conducted in the United 
States, Canada, the United Kingdom, and Europe; 


is such a pre-eminent reference. 


cussions. 


and 


obtaining the views of those participating in the dis- 


Summing up: Besides offering a comprehensive sur- 
vey of the subject, this volume provides the kind of 
information that you can use to achieve greater economy 
in lubricants and maximum reduction in wear 











HYDRODYNAMIC LUBRICATION 


Experiments on the Flow in Rotating Annular Clearances 
High-speed Highly Loaded Bearings and Their De- 
velopment 
Energy and Reynolds Considerations in Thrust-bearing 
Analysis 
Finite Gas-lubricated Journal Bearing 
Effect of Wettability of ¢ Lubricant on Journal-bearing 
Performance 
Surface Deformations in the Hydrodynamic Slider-bear- 
ing Problem and Their Effect on the Pressure Develop- 
ment 
Further Experiments on Stepped Thrust-bearings: The 
Effect of Step Height 
Theory of Rheodynamic Lubrication 
Liquid 
Re-examination of the Stepped Thrust-beering 
Predicting Sleeve-bearing Performance 
Investigation of Cavitation in Lubricating Films Support- 
ing Small | oads 
Dynamically Loaded Journal-bearings of Finite Length 
Experimental Investigation of Temperature Effects in 
lournal Bearings 
Method of Designing Plain Journal Bearings for Steady 
Loads 
High Speed Journal Bearings 
Experimental Comparison Between 
eavy-duty Thrust-beering 
Temperature Distribution Within Lubricating Films. 
ome haracteristics of Conventional Tilting-ped 
Thrust-bearings 
Visual Study of Film Extent in Dynamically Loaded Com- 
plete Journal Bearings 
Experimental Investigation of Friction Loss in High- 
speed Plain Thrust-bearings 
bservations on the Performance of Air-lubricated 
Bearings 
On Grease Lubrication of a Slider Bearing 
New Fundamental Testing Methods Applied to Lu- 
bricants. Measurement of Mechanical Properties in 
Continuous Flow 
Film Extent and Whirl in Complete Journal Bearings. 
Vibrations in Journal Bearings 
Some Scuffing Experiments in a Disk Machine. 
Study of Bearings Under Failure Conditions 
Viscosity-Pressure Dependence of Some 
Liquids 
The Foil Bearin 
Importance of Celece Finish, Loaded Area Conformity 
and Operating Temperature in Small-end Plain Bear- 
ings for High-duty Two-stroke Engines 
Nature of the Wear Protection of Mild Steel Caused by 
Phospheting 


for a Maxwell 


Three Types of 


Organic 


BOUNDARY FRICTION 


Experimental Check of Elementary Law of Boundary 
Friction (Dry Friction) 

Friction and Wear of Diamond 

Theory of Stick-Slip Sliding of Solids. 

The Friction and Wear of Various Materials Slidin 
Against Unlubricated Surfaces of Different Types ond 
Degrees of Roughness. 


Size: 84%" x 11” 
Pages: Over 750 
Binding: Cloth 
Price: $23.00 


(20% discount to ASME members) 


SUBJECTS COVERED 


Investigation of Size Effects in Sliding by Means of 
Statistical Techniques 

Probable Behaviour of Contacts in the Sliding Process. 

Frictional Behaviour of Anodized Aluminum Surfaces. 

Metal Transfer in Boundary Lubrication and the Effect of 
Sliding Velocity and Surface Roughness. 

Calculation of Dry-friction Forces. 

On Preliminary Displacement 

Properties of Model Friction Junctions. 


BOUNDARY LUBRICATION 


Importance of Oil-Metal Adhesion in Lubrication. 

Vapour | ubrication and the Friction of Clean Surfaces 

Investigation of Boundary Lubrication in Kinetic Friction 
by Means of a Wire Tribo-meter 

Orientation and Frictional Behaviour of Lamellar Solids 
on Metais 

On Friction and Lubrication at Temperatures to 1,000°F. 
with Particular Reference to Graphite. 

On the Influence of Grease Structure on Boundary | u- 
brication 


BEARING METALS; NOVEL BEARING MATE- 


RIALS; GLANDS AND SEALS; SOLID LUBRI- . 


CANTS; SURFACE TREATMENTS 


Compatibility Testing of Bearing Materials 

Electrical Sliding Contacts and Their Behaviour at High 
Altitudes 

Wear of Selected Molybdenum Disulphide Lubricated 
Solids and Surface Films 

Friction Wear and Surface Damage of Metals as Affected 

y Solid Surface Films. A Review of NACA Re- 

search. 

Lubrication of Fluid Seals 

Weer of P.T.F.E. impregnated Metal Bearing Materials. 

Study of the Design Criteria for Porous Metal Bearings. 

Mechanism of Lubrication in Porous Metal Bearings. 

Study of the Lubrication of Synthetic-rubber Rotary- 
shaft Seals. 

Friction, Wear and Physical Properties of Some Filled 
P.T.F.E. Bearing Materials 


BALL AND ROLLER BEARINGS: GEAR 
LUBRICATION 


Recent Advances in Grease Lubrication of Ball Bearings 

Current Development Problems in High-temperature 
Aircraft Rollir.g Bearings 

Dustogapat of a Geared-Steam-Turbine E.P. Lubricat- 
ing ; 

Observations on the Movement and Structure of Grease 
in Rolling Bee-ings. 

Influence of Lead and Motion on the Lubrication and 
Wear of Railer Bearings. 

Some Studies of Pitting Failure in Rolling Contacts. 

_* of the Effect of Lubricant on Pitting Failure of 

alls. 

Testing of Marine Main-propulsion-gear Lubricants in 
Disc Machines. 

Load-carrying Additives for Steam Turbine Oils. 


Influence of Magnetic Fields and the Passage of Elec- 
trical Current on the Deterioration of Ball Bearings 


ENGINE LUBRICATION; MISCELLANEOUS 
LUBRICANTS AND APPLICATIONS; ADDITIVES 


Control of Wear in Piston Engines 

Lubrication in Wire Drawing 

How the Crankcase Lubricating Oils of Internal-com- 
bustion Engines Alter During Use 

Flow Properties of Lubricating Grease 

Lubrication of Road Vehicle Engines and Worm-driven 
Axles With Particular Reference to Vehicle Fuel 
Consumption 

Liquid Sodium as a Lubricant 

Sulphur as an Extreme Pressure (E.P.) Lubricant 

Influence of Acidity of the Lubricating Oi! on the Weer 
and Deposits Obtained in the Caterpiller 1.A Oil 
Test Engine 

Effects of Nuclear Radiation on Hydrocarbon Oils, 
Greases and Some Synthetic Fluids 

Some Problems in the Lubrication of Small Two-stroke 
Petrol Engines. 

Lubrication of Wheel and Rail Flanges 

Cutting Fluid Action and the Wear of Cutting Tools 

The ‘Shell’ Four-Ball E.P. Lubricant Tester: Methods 
of Use and Precision in the Determination of the E.P 
Properties of Lubricants 


WEAR 


Embedment of Abrasive in Lapped Surfaces 

Wear of Diamond on Glass 

The Electron Miscroscope in the Study of Wear 

Nature of the Weer and Friction of Mild Steel on Mild 
Steel and the Effect of Surface Oxide and Sulphide 
Layers. 

Recent Developments in the Theory of Elastic Contact 
Stresses: Their Significance in the Study of Surface 
Breakdown. 

foetingSemenion of, of Cast lron 

Plastic Roughening and Wear 

Experimental Investigation of Some Processes Involved 
in Fretting Corrosion. 

Application of Reflection Electron Miscroscopy to the 
Study of Weer. 

Wear and Friction of Metals at Very High Speeds 

Resistance of Metals to Wear by Abrasion as Related to 
Hardness 

Structures Produced by Surface Deformation 

About the Wear on Cutting Tools 

Optical Microscopy in Wear Studie 

New Method for Studvins Freshly Delemed Surfaces 

Wear of Unlubricated Metals 

Destruction of Cast Iron Surfaces Under Conditions of 
Dry Sliding Wear 

Severe Metallic Wear 

Structural Changes in Rubbed Steel Surfaces 

Cavitation of Metal Surfaces in Contact With Lubri- 
cents. 

Wear of Lubricated Journal Bearings 

The Field Testing of Big-end Bearings 

Studies of Scuffing With a Crossed-cylinder Machine 


1icllelleealienentianaetinnatinmntienetiandinmntinmtinmsttmtamtiamntimedteenet 


The American Society 
of Mechanica! Engineers 
29 West 39th St., New York 18, N. Y. 


You may send me 
ear. Price: 


Bill me 
Name 
Address 
City 


copy(ies) of the Proceedings of the 1957 C 
"$23.00 per copy (20% 


} Check enclosed 


£ on L hoi e abi, 
discount to ASME Members.) 


Check if ASME member 
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DIAMOND Cornsts") 


in the development of Roller Chain 









FIRST TO PRE-LOAD 
PRODUCTION ROLLER CHAIN 








Pre-loading seats 
pins, bushings and 

linkplates; takes out 
initial stretch. 










FIRST TO STUDY FATIGUE 














First to make design 
changes in roller chain 
parts for improved 
fatigue resistance. 






FIRST TO BALL DRIFT 


Pitch holes in 
DIAMOND chain 
sideplates are ball 
drifted for greater 
fatigue resistance— 
(DIAMOND patent). 




















FIRST TO EMPLOY 
SEAM RELIEF BUSHINGS 


Seam relief bushings in 
roller chain reduce run-in 
time and provide better 
lubritation—(DIAMOND 


ou reservoir Figinal patent). 
















FIRST TO PROPERLY 
PLACE BUSHINGS 


Bushing seams on 
DIAMOND roller chain 
are always placed away 
from load-bearing area 
for improved resistance 
to wear and fatigue. 











FIRST TO SHOT PEEN 


DIAMOND chain 
parts ... rollers, 
bushings, lir-‘kplates 

and pins ... are shot 
peened for greater 
fatigue resistance. 














E> DIAMOND Roller Chains are the 
product of more than sixty-eight years of 
specialization in the manufacture of high 
endurance roller chain. Some of the quality 
features developed and pioneered by 
DIAMOND are considered “‘extra’”’ or “‘pre- 
mium”’ features in other chains. These are 
standard in D1aMonp Roller Chains. . . 
and have been for years. DIAMOND will 
continue to improve the capabilities of its 
product, assuring you always of a thor- 
oughly dependable chain with superior 
operating characteristics. 








Qey 
A 
















DIAMOND CHAIN COMPANY, INC. 


A Subsidiary of American Steel Foundries 


Dept. 413, 402 Kentucky Avenue, Indianapolis 7, Indiana 


Offices and Distributors in All Principal Cities 


Look for the < on the Links 


DIAMOND Distributors have all types and sizes of 
Roller Chain in stock, ready for instant delivery. 


a 
*: 
Look under “‘Chains, Roller” in the Yellow Pages ’ 
of your Telephone Directory . . . or write to factory 
for catalog and name of your nearest distributor. 






S>>ROLLER 
= CHAINS 
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YUBA ALL-WELDED FEEDWATER HEATERS 


Twenty-five years ago it was an accomplish- 
ment to put 1000 psi into a feedwater heater. 
Ten years ago, 2500. Today Yuba feedwater 
heaters are at 4000 psi. Next step — 5000. 

A chief reason for the present high pressures 

Tubes are welded into tube and the promise of even higher is Yuba's all- 
sheets and then extensively welded Multilok Closure design: tubes welded, 
tested against specimens of not rolled, into tube sheets; shells welded to 
rolled joints. At elevated pres- : 
sures, relied jolats locked ond heads and channels. No flanges or bolting re- 
blew out of the test bombs, but quired. In the Multilok Closure, a split key ring 
at 9600 psi the welded tubes in shear absorbs the force resulting from the 
held firm. internal pressure on the cover, and the steel 
torus ring welded to the channel and to the 
cover provides the hydraulic seal. Destructive 
tests on Yuba's well-known Multilok Closure 
proved the strength of the design of the split key 
ring construction and the soundness of the torus 
ring design. 

The all-weld design already has set an in- 
dustry standard and its proved performance has 
brought orders from the major power companies 
here and abroad. 


Your inquiry is cordially invited. 


Power equipment engineered and manufactured by 
YUBA HEAT TRANSFER DIVISION 
Honesdale, Pa. 

. 

Production facilities in the west 
YUBA MANUFACTURING DIVISION 
Benicia, Calif 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Other Yuba products for the Power Industry 


EVAPORATORS CONDENSERS 





PLANTS. AND SALES OFFICES 





CRANES EXPANSION 
JOINTS 
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EXTRUSION * CASTING * FORGING « FABRICATION 


<CURME'X" 


for new levels of Corrosion Resistance 
in standard stainless steels 








EXPECTED SERVICE LIFE OF TYPE 304 STAINLESS TUBING 
UNDER CORROSIVE CONDITIONS (80% OF ORIGINAL THICKNESS) 










CURMET AVERAGE 15.4 



























AVERAGE TEST A TEST B 
CONVENTIONAL ON ON ON 
PROCESSING CURMET CURMET CURMET 








Tests by three CurmeT customers* confirm the findings of Curtiss-Wright’s own 
Metals Processing Division laboratories: CurmMET extrusion imparts substantially 
greater corrosion resistance to stainless steel alloys. 

For the results shown graphically above, test samples of conventionally wrought 
and CurmeT extruded material were subjected to the standard boiling nitric acid 
(Huey) test in accordance with ASTM specification A-262. 

The tests were made in relation to requirements for nuclear power installations of 
tubing and fittings. The increased service life that can be expected with CurmeT 
processed stainless is attributed to a homogeneous micro-structure not attained by 
other methods of conversion. It is achieved at no sacrifice in tensile strength, 
ductility, impact strength or other property affecting performance of the product. 





i A as eta et Bie 













*Names on request 


FOR FULL INFORMATION, WRITE TO: 


METALS PROCESSING DIVISION CURTISS-WRIGHT CORPORATION : 
760 Northland Avenue Buffalo 15, New York 
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CLEARPRINTFADE-OUT PREPRINT” FORMS 


Here Is Your Finished Drawing 
Berra cae Quickly rendered to scale with 
apn er accurate blue grid lines to guide you 
a : 


Notice how the optional pre-print 


areas have been used a 





ORPOR ay ow 


“Chay 


Write, Wire or 
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?* ¢ . 


one 6a-hundref. . 








Above: View of a portion of 100-plus Aerovent “Model 53” 
Roof Ventilators installed on a West Coast auto assembly 
plant. Below: Closeup of a single Model 53 “low-level” 
unit. Standard and special-purpose units available in sizes 
12” to 72” for capacities to 93,500 CFM. 3 types. 


write for free Bulletin 600 


Cortifued 


, morte sytem Ae CT OW CTU 


with the standard test 

code for cenrifusl FAN COMPANY, INC. 
ond axial or = ’ 

conform with U.S.D.C. 

Comm. Std. CS178-51. ASH and BEACH STS. @ PIQUA, OHIO 


1 


Member Air-Moving and Conditioning Assn. (AMCA) 
MECHANICAL ENGINEERING 





by : 
professionals 


Reach for a Venus drawing pencil...and 
get the clearer, consistent, precision line 
blueprint and drafting work demands. 
The lead in all 17 degrees of Venus draw- 
ing pencils is homogenized by the exclu- 
sive Venus Colloidal Process. Result: 
sharper prints ...smudge-free tracings, 
Clean erasures are easy to make. 

And because Pressure-Proofing seals 
the lead to the wood along its entire 
length, the Venus is stronger, holds a 
needle point longer. See why Venus sets 
the standard for fine drawing pencils. 
Also try Venus Refill drawing lead that fits 

¢ all holders. 

SEND FOR the Venus Technical Test 
Kit. State degree wanted—also choice of 
pencil or refill lead. 


8 VHNUS 


craftsmanship in 


Paver CArawing pencils 


©VENUS PEN & PENCIL CORPORATION, HOBOKEN, N. J. 
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“MONOBALL”’ 


Self-Aligning Bearings 


PLAIN TYPES 


ext. 
INT 
PATENTED US A 
fee 


Ak Werks ight 





CHARACTERISTICS 


RECOMMENDED USE 


For types operating under high temper- 
ature (800-1200 degrees F.). 


ANALYSIS 


Stainless Steel 
Ball and Race 


For types operating under high radial 


Chrome Alloy 
ultimate loads (3000-893,000 Ibs.). 


Steel Ball and Race 


For types operating under normal loads 
with minimum friction requirements. 


Bronze Race and 

Chrome Steel Ball 
Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. ME-58. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 








VOSSVALVES 
in your 
compressors 


peak performance 


(AIR - GAS » AMMONIA) 





A 


; 
+ 
* 

cd 


Peak performance, maximum efficiency, greater output, and lower 
power costs can be built into your oldest, and of course your newest, 
compressors by the installation of VOSS VALVES. 


Chek THESE VOSS VALVE ADVANTAGES: 


 Quviet, vibration-free operation 
i 20 to 60% more valve area 
less power consumption 
minimum pressure loss 


normal discharge temperature 
lower operating costs 
i utmost safety 


Our detailed proposal for increasing efficiency of your 
compressor will be sent without obligation. Send name, 
bore, stroke, and speed of your machine 
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Now! Ellison Pointer Draft Gages 


and Air Filter Gages with 


Integral Alarm or 
Signal System! 


To indicate and control pressure of Gas or 
Air, these indicating Draft Gages have mag- 
netic type mercury switch for operating alarm 
and/or signal light. Available with one or 
two switches for either high or low electrical 
contacts for alarm purposes. Trans- 
former, alarm bell, siren, horn sig- 
nal light, 110 or 220 volts, optional. 


Send for Bulletin 216. 


Independent Alarm system to con- Straight 
vert existing goges or air or gas 
— operations needing a ‘‘too 


igh’ or “too low’ warning. housing. 


Line Pointer 
Integral Alarm System. 
with vertical 


Dial Pointer Gage with 
Integral Alarm System. 
Dial scale removed. 


Pe 


trees? 


Gage with 
Unit shown 


scale, without gage 


ELLISON DRAFT GAGE CO. 


552 W. Monroe St., Chicago 6, Illinois 


THE ELLISON LINE ALSO INCLUDES: 
Draft Gages, Bell and Diafram — Inclined Draft Gages — Portable Inclined 
Vertical Tube Gages — Vertical Tube Gages, Oil, Heavy Liquid and Mer- 
cury, Single and Multi-Tube — U-Gages, Stationary and Portable — Air 
Filter Gages, Dial and Inclined Tube Types — Pitot Tubes — U-Path Steam 


Calorimeters — Portable Gas Analyzers, 





Orsat Type 


D.O.JAMES GEAR 


y “Every Type va 


— Alarm Systems. 


_ FOR EVERY — 
INDUSTRIAL ~ 
NEED | 


Our 70 years of Gear Experience will 


148 Pages 

Gear Engineering 
Data— 

Available to 
Gear Engineers 


prove invaluable in your Gear needs 


@ CONTINUOUS-TOOTH HERRINGBONE 
—The gear with the backbone, made up 


to 60” in diameter 


@ WORM GEARS— 


Generated gear tooth, 


1” to 60” in diameter 
@ HELICAL GEARS—From 1” to 72” in 


diameter 


@ BEVEL GEARS— 


(Straight Tooth) From 


1” to 60” in diameter 
@ SPIRAL BEVEL GEARS—From 1” to30” 


Please request in diameter 
your copy on 
company 
Letterhead— 
we'll mail it 
at once 


diameter 


56” in diameter 


@ SPUR GEARS—From °*({” to 145” in 


@ INTERNAL eg ome re tooth up 
to 56” in diameter. Helica 


tooth up to 


D.0.JAMES GEAR MFG. CO. 
I 1140 W. Monroe Street, Chicago — Branches in Key Industrial Areas 


MECHANICAL 


ENGINEERING 





9,000 Homestead Valves chosen by A. B. Dick Co. 


Homestead’s leak-proof and stickproof qual- 
ities .. . plus their fast and positive action, re- 
sult in trouble-free operation in a wide range of 
industrial applications. 

For example, the more than 5,000 lubricated 
and non-lubricated Homestead Plug Valves in 
the A. B. Dick Company’s Chicago plant con- 
trol many difficult-to-handle services ... such 


HOMESTEAD VALVE MANUFACTURING COMPANY 


P. O. Box 38, Coraopolis, Pennsylvania 


as aqueous and lacquer-type coatings, gas, 
duplicating inks and condensates. Write today 
to discover how Homestead Valves can reduce 
your operating costs. 


Please send me additional information on Homestead 


Valves. We are interested in this specific application 


NAME 
STREET 


5 ES aE 











New MICKERS. 


Electro-Hydraulic | 
Servo Valve ! 


has numerous advantages 

for industrial use: 

@ Extremely Accurate 

@ Simple @ Rugged @ Dependable 


This valve provides a simple, dependable means of translating control signals 


from electronic programming into extremely accurate modulated flow of 


hydraulic power for fast and precise closed loop control of position, velocity 


and acceleration. Performance has been proven on machine tools, industrial i> 


processing equipment and ground ordnance applications. 


Simplicity and reliability are exceptional . . . only four moving parts are 
required. Mechanical feedback linkage with unique variable fulcrum provides 
optimum flexibility for various conditions of flow, response and pressure. For 


further information, write for Vickers Engineering Bulletin 58-74. 


AMPLIFIER—increases 
electrical signal 
to usable level 





VARIABLE DELIVERY 
PUMP 
Re 


CONTROL CONSOLE~—numerical control 


or other electrical programming device _ 


-_ 


Now the flexibility of electronic control can easily be applied 
to versatile hydraulic power. Vickers new industrial electro- 
hydraulic servo valve is used (A) to directly regulate the oil to 


Vickers Electro-Hydraulic Servo Valve integrated with 
piston type hydraulic motor provides a minimum 
amount of oil under compression. Integral cross line 
relief valves are provided as well as variable cross line 
orifice for controlling viscous damping. This “package” 
can provide approximately 20 hp @ 3000 psi and 3600 
rpm; variable speed of motor is 0-4400 rpm. 


SERVO VALVE 


TRANSDUCER measures 
actual condition 
at load for comparison 
with input command 
1. tachometer (velocity) 
2. potentiometer or 
synchro (position) 


an actuator (valve motor system). Shown in blue is an alter- 
nate application (B) for higher flows when the valve controls 
a variable volume pump (servo pump system). 


REPRESENTATIVE SERVO VALVE APPLICATIONS 


LATHE 
Exact feed rate and 
position control of cut- 
ting tool. 


PRESS 
Ram velocity controlled Precision control of veloc- 


and acceler- 


accurately during all _ ity, position 
a” "" 2igaeetue 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1500 e Detroit 32, Michigan 


ENGINEERS AND BUILDERS OF OIL 
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VARIABLE SPEED 
DRIVE PROCESS LINE 
Programmed control of 
Material Handling and 
machine sequencing. 


PRESS BRAKE 
Cylinders synchronized 
precisely. 


8126 


A D 
ANGELES AREA (EI Segundo) « MILWAUKEE « MINNEAPOLIS « NEW YORK 
AREA (Springfield, NJ.) ¢ PHILADELPHIA AREA (Media) « PITTSBURGH AREA 
(Mt. Lebanon) e PORTLAND, ORE. e ROCHESTER « ROCKFORD « SAN FRANCISCO 
AREA (Berkeley) ¢ SEATTLE ¢ ST. LOUIS « TULSA ¢ WORCESTER « Factories also 
in: AUSTRALIA, ENGLAND, JAPAN AND GERMANY « In Canada: Vickers-Sperry 
of Canada, Ltd., Toronto, Montreal and Vancouver 


HYDRAULIC EQUIPMENT SINCE 1921 


MECHANICAL ENGINEERING 





RATES 
to the line average 
of one inch at flat rate of $40.00 per inch per insertion. 





positions open positions wanted « equipment, material, patents, books, 


instruments, etc. wanted and for sale e representatives « sales agencies e 
business for sale partnership ¢ capital e manufacturing facilities 
ANSWERS to box number advertisements should be addressed to given box 
number, care of ‘“‘Mechanical Engineering,”’ 29 West 39th St., New York 18, N. Y. 


e of $4.00 a line. $2.00 a line to members of ASME. Seven words 


Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate | { , om : , 
A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of multiples 


Copy must reach us not later than the 10th of the month preceding date of publication. 





POSITIONS OPEN 





MARQUARDT 


Professional Personnel 
Requisition 








ENGINEER NEEDED ~ 
Railroad Mechanical Engineer, with 12 Mechanical 


to 15 years’ operating experience on roll- 
ing stock and locomotives Permanent 


position open with leading Engineering e 
Firm after initial one-year assignment in ngineer 


Australia. Replies Confidential 














TEST 
FACILITY DESIGN 
ENGINEER 


direction 
equipment and facilities for testing 
ramjet engines, related controls and 
rotating accessories Associated witl 
the expansion and modernization of tl 


Marquardt Jet Laboratories, located in 


Los Angeles and Ogden, Utal 


Work includes design, and selection of 
equipment for: supersonic ramjet engine 
test stands; environmental test installa- 
tions; testing of fuel systems; and hy- 


draulic-pneumatic control systems 


Requires test facility design or indus- 


trial processing plant design experience 


Contact: Jim Dale, Manager 
Professional Personnel 
Marquardt Aircraft Co. 
16550 Saticoy Street 
Van Nuys, California 


_MArGUATAE ens o — 


VAN NUYS. CALIFORNIA OGDEN UTAH 








ENGINEER 


Analytical Engineer with advanced de 
gree in Mechanical or Chemical Engineer- 
ing or equivalent experience to take re- 
sponsible charge of mathematical analyses 
and data correlations for advanced en 
gineering problems and research in the 
fields of heat transfer and thermody 
namics. Position is with an industrial re 
search facility in midwest which is strongly 
oriented in direction of application and will 
require frequent contacts with operating 
divisions 


Address CA-6558, % ‘‘Mechanical Engineering 


Address CA-6551, % “Mechanical Engineering.” Bachelor’s Degree 
or Better 
snginnem © Selemtiots Excellent opportunity investi- 
R&D Opportunities gating Domestic Burner Equip- 
. “ ; ment and Fuels. Studies con- 
in California cerned primarily with Mechani- 
° es cal Factors Influencing Burner 
with Sylvania Operation. 
Pusioes qnacheuiosh daugs te Socony Mobil Oil Co., Inc. 
test of tubes, components and Technical Service Laboratory 
tooling. 5 years’ experience 412 Greenpoint Avenue 
in mechanical design, test- Brooklyn 22, N. Y. 


ing & evaluating special pur- 
pose tubes. 


MECHANICAL DESIGN 
ENGINEERS 
Electromechanical design of SENIOR MECHANICAL DESIGN 
electronic equipment. Back- 
ground in microwave systems ENGINEER 
& antennas desirable. 

ELECTRONIC PACKAGING PLANT ENGINEERING 
Packaging of airborne elec- 
tronic subminiaturized equip- : oe "Te 
ment. 7 or more years’ ex- Graduate Rirecse re Pn 
perience in electromechanical 30-35, wit | Minimum Of five years 
packaging of electronic equip- actual design experience. This 
ment desired. position is NOT administrative. 

Duties include design work on 








ELECTRONIC DEFENSE LAB saa 
RECONNAISSANCE SYSTEMS LAB plant facilities such as presses, fur- 
MICROWAVE TUBE LAB naces, cranes, and hydraulic ma- 
MICROWAVE PHYSICS LAB chinery. Board work required. 
Please send resume to Send cosume to encfidenes to 
Mr. J. C. Richards dates 0; Genciain, 


oy , ’ Employment Supervisor, 

A ° he L\ AN IA ¥ Ryan Aeronautical Company, 
VLVANIA ELECTAC PROOUETS we 2701 Harbor Drive, 

P.O. Box 188, Mountain View, Calif. San Diego 12, California 

(On the San Francisco Bay peninsula) 






































SALES ENGINEERS 


To sell liquid filters, strainers, oiling 
and filtering systems to builders and 
users of large engines, compressors, tur- 
bines, hydraulics, paper and chemical 
po. etc. Age 28-38. Graduate 
Mechanical Engineer. About 4 years’ 
or more experience selling to such cus- 
tomers. Travel about 60 to 70% in 
U. S., Canada and Mexico. Send com- 
plete resume together with salary re- 
quirements. 


WM. W. NUGENT & CO. (INC.) Est. 1897 
3440 Cleveland St. Skokie, Ill. (Chicago Suburb) 


Mechanical Engineer senior 


SELECTED POSITION . . . for design of dynamic mechanisms, e.g.: re- 
corder drives, various types of record transports and transducers. 
You may qualify if you have exceptional creativity and broad experience in 
the design of commercial instruments involving dynamic mechanisms with 
stringent performance requirements. 
Write in confidence to David G. Turner 
e) INDUSTRIAL INSTRUMENTATION DIVISION 


TEXAS INSTRUMENTS 





4 TN CORPORATE DO 











P. O. Box 6027, Houston, Texas 











It will pay you to read the announcements on these pages for an opportu- 


nity that you may be looking for or one that may be of interest to you. 
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More than sixty Los Alamos scientists were 
invited to Switzerland by the United Nations 
to participate in the 1958 International Con- 
ference on Peaceful Uses of Atomic Energy. 
Five major experimental devices, designed 
at Los Alamos, were set up at Geneva and 


exhibited in operation. 


This international prestige of the Los Ala- 
amos Scientific Laboratory has been well 
earned by the members of its staff, an in- 
formal and creative community of scien- 


tists and engineers. 


A limited number of vacancies exist for 
highly qualified applicants in the fields of 
physics, chemistry, mathematics, electron- 
ics, and engineering. Further information 
may be obtained by writing to 


Personnel Director 
Division 58-6 


alamos 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 


LOS ALAMOS, NEW MEXICO 


Los Alamos Scientific Laboratory is a non-civil 
service operation of the University of California 
for the U. S. Atomic Energy Commission. 
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MARQUARDT 





Professional Personnel 
Requisition 





ENGINEER 
THERMODYNAMICS OR 
CHEMICAL KINETICS 


To study internal flow systems with 

chemical reaction, dissociation, and re- 

combination of gases. Devise tech- 

niques for analytically predicting such 

effects, evaluating gas properties, and 

the special experimental methods of i 
verification. Application of this tech- | 
nology to hypersonic air breathing pro- i 
pulsion systems using conventional and 

special fuels. 


BSME, BSChE or equivalent education 
with appropriate advanced study and 
experience. Small working group with 
broad individual responsibility Un- 
usual project potential for rapid pro- 
fessional advancement. 


Contact: Jim Dale, Manager 
Professional Personne! 
Marquardt Aircraft Co. 
16550 Saticoy Steet 
Van Nuys, California 


Marquardt sicws co 


VAN RNIA SDEN. UTAH 








CHALLENGING OPPORTUNITIES 
IN RESEARCH AND DEVELOPMENT 
FOR 
MECHANICAL DESIGN ENGINEERS 





Mechanical Engineers experienced in 
mechanical design for packaging elec- 
tronic equipment to meet environmen- 
tal conditions. 


FLUID MECHANICS ENGINEERS 


Engineers of advanced standing for mf 
work in basic and applied research in 
field of underwater propulsion and re- 
lated subjects, including cavitation, 
hydroelasticity, and hydrodynamic con- 
trol of submerged bodies. 


Opportunities for Graduate Study 


Faculty Appointments for Qualified 
Applicants 


Excellent Working and Living Condi- 


tions 


Send Resume To: 


ARNOLD ADDISON, Personnel Director 
The Pennsylvania State University 
Ordnance Research Laboratory 
P. 0. Box 30 
University Park, Pennsylvania 
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° 


You, too, can 


PIONEER 
on such new frontiers 


AT TEXAS INSTRUMENTS, YOU can apply your Master or 
Doctorate specialty under conditions of substantial freedom. 
Explore scientific horizons with outstanding associates . .. using 
facilities that permit work of highest technical caliber. Expand 
your professional potential in free exchange of ideas...in an 
atmosphere where you and your work are recognized as vital. 
Favorable research climate is a major factor in the swift growth 
of this 28-year-old company whose sales rate has increased 
20-fold over the last decade. Recognition of individual talent 
and achievement has helped Texas Instruments grow to be one 
of the 500 largest industrial companies in the country. To pace 
TI's leadership, the Central Research Laboratory will soon move 
its expanding scientific community into a new building designed 
to establish an even finer creative environment. 

Avail yourself of this opportunity for self-expression in creative 
research. In addition, enjoy TI’s generous personnel benefits as 
well as encouragement and assistance in personal development. 
TI labs are in the city yet away from downtown traffic . . . within 
minutes of fine residential areas, cultural activities, churches, 
highly rated schools and, of course, year-around outdoor recre- 
ation in the pleasant climate of the Southwest. 


BASIC & APPLIED RESEARCH Masters and PhD’s interested in these 
activities, please write A. E. Prescott. 

In addition to research, there are excellent openings for ME’s and EE’s, 
electronics engineers especially, in—ELECTRONIC & ELECTROMECHAN- 
ICAL APPARATUS Radar, sonar, infrared, optics, magnetics, telemetering, 
communications, computers, transformers. Write John Pinkston. 


For SEMICONDUCTOR DEVICES & OTHER COMPONENTS Transistors, 
diodes, rectifiers, capacitors, resistors, transistor circuit applications, test 
equipment, mechanization, write Harry Laur. 


*LOW TEMPERATURE PHENOMENA. While commercial applications in this field 
may be some time away, the potential is so great in Ti’s areas of interest that we are 
engaged in a broad, basic approach to the problems involved. This activity is only one of 
some 20 subjects now under study at Texas Instruments—co 

research in solid state physics, materials, devices, data systems, and earth sciences; 


concentrating on semiconductors, electroluminescence, ferromagnetics, magnetic resonance, 
superconductivity, dielectrics, infrared, geophysics, computers, memories, and transistors 
plus physico-chemical studies of diffusion, alloying, crystal growth, and crystalline perfection. 


Mol\aea =) -14-7 wael-i-crolel> 


STATE MASER RESEARCH* 















>| 


TEXAS INSTRUMENTS 
ie, Cen Ome. ae Oe. ae. ae ie ae ©) 


6000 LEMMON AVENUE ° DALLAS 9, TEXAS 
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Professional Personnel 
Requisition 
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JET ENGINE 
CONTROLS ENGINEER 


VALVE AND NUCLEAR ENGINEERS 
SALES ENGINEERS 


Aggressive Research, Development and 
Selling have made Edward Valves, Inc., a 
leader in the steel valve industry. We are 
expanding our staff and facilities to maintain 
this position Have opportunities for 
Engineers (mechanical stress, flow, materials, 
metallurgical) interested in design and de 
velopment of valves for high pressure, high 
temperature service and nuclear power ap 


ENGINEER (Compressor) 


We need a compressor engineer to handle 
technical inquiries and application engineering 
in an expanding engineering group responsible 
for developing and placing in production a 
new line of medium and high pressure com- 
pressors. Position requires 3 to 5 years’ ex- 
perience in designing complete compressor and 


Experienced in pneumatic, hydraulic, 
or electro-mechanical controls. Should 
be well grounded in servo and systems 
analysis. 


wee ions 


to a territory 


Requires ability to develop appropriate 
testing criteria and ability to supervise 
fabrication and test operations for 
fuel metering devices, inlet diffusers, 


ales Engineers ‘ 
uates, preferably M.E. for approximately one 
year inside sales training prior to assignment 


Recent 


Send complete resume in confidence 


EDWARD VALVES, INC. 
Subsidiary of Rockwell Manufacturing Co 
1200 W. 145th Street, East Ch , Indiana 

Mr. E. A. Loeser, Engineering Personnel 


equipment packages for a wide variety of 
applications including selection of pertinent 
equipment such as gears, drivers, etc. Salary 
commensurate with previous experience. 
Excellent fringe benefits. Send complete 
resume including salary requirements in first 
letter to 

Superintendent of Employment 

FAIRBANKS, MORSE & CO. 

Beloit, Wisconsin 


Engineering grad 











fuel injection nozzles and _ control 





sensors. 


Will work with small, highly specialized 
group on hypersonic engine projects, 
including advanced ramjets and nuclear 
ramjets. 


Your project group will use the extensive 
facilities of the Marquardt Jet Testing 
Laboratory. 


Contact: Jim Dale, Manager 
Professions! Personrel 
Marquardt Aircraft Co. 
16550 Saticoy Street 
Van Nuys, California 





E.’s & 


~~ 


hell —~e 
DESIGNERS 


AUTOMATIC EQUIPMENT 


The semiconductor industry must make a fast change 


from h 
automa 


ee to perform original design. 


on the 


and assembly operations to automatic & semi- 
tic assembly equipment. We need M. E.'s & 
You can't go out 
market and buy this equipment. Must have pre- 


vious machine design experience 


Phone or send r 


| CLEVITE | 


=_—- 


CITIZENSHIP NOT REQUIRED 


CLEVITE | 


TRANSISTOR PRODUCTS 








P 


257 Crescent St., Waltham 54, Mass. TWinbrook 4-9330 











RESEARCH ENGINEERS 


Challenging —— exist in the Struc- 
tures Section for creative and imaginative re- 
search engineers. These positions offer an op- 
portunity to work in small project groups in an 
intimate environment with some of the leading 
engineers in this field. We need men who are 
interested or have experience on research prob- 
lems in: 


Structural Dynamics 
Elasticity 

Plasticity 
Thermoelasticity 
Minimum Weight Design 
Soil Dynamics 


These positions are non-routine and require men 
with initiative and resourcefulness. Degree in 
Mechanical Engineering, Civil Engineering or 
Mechanics required. 

Excellent employee benefits including tuition, 
free graduate study and a liberal vacation policy. 
Please send resume to: 


E. P. Bloch 


ARMOUR RESEARCH FOUNDATION 


Ilinois Institute of Technology 


10 West 35th Street 
Chicago 16, Illinois 
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September, 1958 CARD INDEX Vol. 


Engineers in Management?, H. W. Johnson 
Training for the Future, J. C. Zeder 
Optimum Stocks of Maintenance Stories, R. E 
High-Energy Fuels for Aviation, R. A. Wells 
How To Read Heat Transfer in Russian, F. F. Buckland 

A Digest of 1957 Litera 


Bley 


Bearings, Lubricants and Lubrication 
ture 


Editorial 

Briefing the Record 
Photo Briefs 

European Survey 

ASME Technical Survey 
Comments on Papers 
Books Received in Library 
The Roundup 

The ASME News 


Gor Reference 


A _20-PAGE LIST OF 
ASME PUBLICATIONS 


is included in the 
1959 MECHANICAL CATALOG 
Copies of the List are obtainable from 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Publication-Sales Dept. 
29 West 39th St., New York 18, N. Y. 
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IBM KINGSTON 


... your chance to explore 
new frontiers in electronics 


Cryogenics research is typical of the several advanced 
electronic projects for which assignments are available 
at IBM Kingston. Studies in the behavior of materials at 
extremely low temperatures are leading to radical new 
weapon control memory systems. Fundamental work is 
also being conducted in cryogenic switching devices and 
the metallurgy of super-conducting materials. Engineers 
and scientists who enjoy the challenge of fresh inquiries 
’ will find IBM Kingston a stimulating environment. 


A CAREER WITH IBM. A recognized leader in the electronic 
computer field, IBM presents unusual opportunities for 
technical achievement and professional advancement. 
With a secure position in commercial sales, IBM offers 
stability, liberal company benefits, company-paid relo- 
cation expenses and advancement on merit. Salaries 
are commensurate with ability and experience. 


KINGSTON, N. Y., iS a pleasant Hudson River valley com- 
munity. It combines country living with easy proximity 
to NEW YORK and other major metropolitan areas. 


ONE OF A SERIES 
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ASSIGNMENTS 











Open in these development areas: 
@ Cryogenics Write, outlining qualifications 
@ Digital Computer Design and Programming and experience to: 
e Guidance and Detection System Analysis Mr. D. H. Hammers, Dept. 598W 
e Low-Temperature Physics IBM Corporation 





Military Products Division 
Kingston, N. Y. 





e@ Magnetic Devices 
e Optical Systems for Data Presentation 
@ Solid-State Physics 
















QUALIFICATIONS: B.S., M.S., 
or Ph.D. Degrees in Electrical 
Engineering, Physics, Mathemat- 
ics or related disciplines. Indus- 
trial experience is desirable. 


MILITARY 
PRODUCTS 


























Plants and laboratories: Endicott, Kingston, Owego, Poughkeepsie 
Yorktown, N. Y.; Lexington, Ky.; Rochester, Minn.; San Jose, Calif. 
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Production Manager 
Electric Power Generation 
Excellent opportunity, immediate and 
long range, for man qualified in all 
aspects of modern, high pressure Steam 
Plant Practice. Engineering Degree 
required. Registration in home state 
as a Professional Engineer and Member- 
ship in ASME desired. Location New 

England. 


Address CA-6559, % “Mechanical Engineering” 








University graduate Engineer with at least five years’ experience 
Operation steam electric generating station for responsible position 
in Maracaibo, Venezuela. Preference will be given Spanish speak- 
ing applicant. Salary dependent on qualifications. Address 
CA-6506, Care of ‘‘Mechanical Engineering." 





ASSOCIATE and ASSISTANT PROFESSORS for fields of ad- 
vanced dynamics, advanced strength, and elasticity. Also have 
opening for graduate student as half-time instructor. Engi 
neering Mechanics Dept., Kansas University, Lawrence, Kansas 





RESEARCH ENGINEER, Basic Heat Transfer re. nuclear reactor 
applications, ¢.g. forced convection boiling, non-circular ducts 
Experience designing tere Operating equipment, inter- 
preting data, etc., desirable but not essential for man capable in 

oth practical and theoretical aspects of engineering science 
Permanent position with University Engineering Lab. excellent 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


SALARIED POSITIONS—$6,000 to $35,000. We offer the orig- 
inal personal employment service (established 47 years). Pro- 
cedure of high standards individualized to your personal require 
ments. Identity covered. Particulars—R. W. Bixby, Inc., 562 
Brisbane Bidg., Buffalo 3, N. Y 





PLANT PERSONNEL, ENGINEERS, DESIGNERS—Draftsmen, 
Chemists, and Metallurgists, E. G. Stroud, Member ASME and 
President of Cleveland Engineering Agency Co., 2132 E. 9th St., 
Cleveland 15, Ohio, will help you find Positions or men 





SALARIED PERSONNEL $5,000 to $30,000. This nation-wide 
service successful since 1927 finds openings in your field. Sells 
your abilities; arranges contacts. Present position protected 


Write for details—Jira Thayer Jennings, P. O. Box 674, Man- 


MECHANICAL ENGINEER 


Graduate mechanical engineer in power 
plant design work. Experience not 
required. Excellent opportunity with 
consulting engineering firm in the 
Middle West. Liberal benefit plans and 
good working conditions. 


salary. Send resume. Address CA-6555, Care of ‘‘Mechanical chester, Vermont 


Engineering.” 











Answers to box number 
advertisements should 
be addressed to given 

box number, care of 
“Mechanical Engineering,” 

29 West 39th Street, 

New York 18, N. Y. 


Send resume of education and experi- REPRESENTATION WANTED 
ence with statement of salary require- - ee 


ments 


MANUFACTURER of Heat Exchangers and Pressure Vessels, 
located in New Jersey, wants sales representatives in various 
parts of country. Representative should have contacts in oil re 
fineries, power plants, chemical plants or marine. Address CA- 
6550, care of ‘*Mechanical Engineering 


Address CA-5905, % *“Mechanical Engineering.” 























READ THE CLASSIFIED ADVERTISEMENTS 


appearing in this section each month. 











Opportunities Unlimited 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE nc. 


SECURITY...TOP WAGES...CHALLENGING ASSIGNMENTS 


Qualified Engineers! Thousands of positions available with leading organizations 
Employer pays fee in many cases. 

Under the auspices of the Five Founder Engineering Societies and affiliated with other 
renowned Engineering Societies, E.S.P.S. offers many years of placement experience in 
addition to world wide contacts. 

Write for E.S.P.S. weekly Bulletin of Positions Available . . . See a partial listing of available 
positions in Personnel Section. 


DON’T DELAY—REGISTER TODAY 
Offices In Major Cities In U. S. 


Detroit 
100 Farnsworth Ave. 


San Francisco 


Chicago 
57 Post St. 


84 East Randolph St. 


New York 
8 West 40th St. 
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SPECIAL ; 


FITTINGS 
I [a1 =Te| NOT 


Delay You 







Midwest Can Make and Deliver 


An exclusive and flexible manufacturing process 
enables us to make welding fittings of any material 

ilable in plate that b ked and welded. ia iiaten ‘ : : 
a one ane a dily cvalenie “a Sian te Entire interior and exterior surfaces of special stainless elbows for nuclear power 
special materials and thicknesses, deliveries ale plant are inspected with dye penetrant in search of microscopic surface imperfections. 
autis hetten c Elbows are 16” 0.D. with 102° included angle and long tangent on one end. 


Elbows with special included angles, special tan- 
gents, special wall thicknesses and of special 
materials are easily and promptly made. Closer 
tolerances are inherent in the Midwest process. 
Quality control always exceeds code requirements 
... can be as comprehensive as you need. 


Whether or not you use specials, Midwest Welding 
Fittings will do a better job for you. Consult your 


distributor, or write us for new Bulletin 5801. Note the exceptionally long 


tangent on one end of this 36” 


MIDWEST PIPING COMPANY, INC. 0.D. 90° short radius elbow 
Main Office: St. Louis 3, Mo. (P. O. Box 433) made of special carbon steel. 
PLANTS: ST. LOUIS, CLIFTON, N. J. end LOS ANGELES Similar tangent could have 
SALES OFFICES: been provided on other end 


Asheville—(Box 446, Skyland, N.C.) « Atlanta 9—72 llth St. N.E. if required 
Boston 27 —426 First St. . Chicago 3—79 West Monroe St. , 
Cleveland 14—616 St. Clair Ave. « Houston 2—1213 Capitol Ave. 
Los Angeles 33—520 Anderson St. « Miami 34—2103 Le Jeune Rd. 
New York 7—50 Church St. . Pittsburgh 19—437 Grant St. 

San Francisco 11—420 Market St. 

St. Louis 4—1450 South Second St. 

Tulsa— 1640 E. 21st St. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


18” 0.D. x 1%” wall 90° elbows (24% chrome 4% moly) Interior surface of 30” 0.D. stainless steel welding elbow for liquid sodium nuclear system 
being sized in compression by totally enclosing dies. The required a finish of 125 micro-inches or better. 

exceptional dimensional accuracy that results is possible 

only with the Midwest process. 


MIDWEST WELDING nae 
SS TIES ..cnscucs coors 










CONSULTING 


SERVICE 


Manutecturers of Equipment not included 


RATES: One-inch card announcements inserted at rate 
of $25 each issue, $20 per issue on yearly contract 








AMERICAN NUCLEAR DESIGN COMPANY 
NUCLEAR ENGINEERING 
Nuclear Design and Evaluation 


Product Development 
Radiation and Hazards Studies 


1025 Ne my Avenue, N.W 
Washington 6, D. C. 








District 7-1161 


M. W. KELLOGG 


Piping System Flexibility Analyses 
Unique model tester as well as modern om 
computer facilities available for low cost, 
curate flexibility analyses of the most complex 
piping systems. 


The M. W. Kellogg Company 
711 Third Avenue, New York 17, N. Y. 








Consult Z. H. POLACHEK 
REG. PATENT ATTORNEY 


1234 Broadway 
(at 31 St.) New York 1, N. Y. 
Phone LO-5-3088 








BLACK & VEATCH 
CONSULTING ENGINEERS 


Electricity— W ater—-Sewage— Industry 
Reports, Designs, Supervision of Construction 
Investigations, Valuation and Rates 


1500 Meadow Lake Parkway, Kansas City 14, Mo. 





a ee 
huljia Nn 6020020072 
‘ 
ENGINEERS * CONSTRUCTORS «CONSULTANTS 


POWER PLANT SPECIALISTS 


(Steam, Hydro, Diesel) 
UTILITY © INDUSTRIAL ¢ CHEMICAL 


1200 N. BROAD ST., PHILA. 21, PA. 





SANDERSON & PORTER 


CONSTRUCTION 
REPORTS SURVEYS 


New York New York 











ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avenue, New York 21, WN. Y. 


Electrical, Electr Env tal 
Photometric and Chemical Laboratories 
Testing, Research, Inspection and Certification 





PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical ® Mechanical 
p » Structural * Civil 
Maucueo? Nuclear * Architectural 


FIRST NATIONAL BANK BUILDING 





Pittsburgh 22, Pennsylvania 


Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ill. 








j;))) GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Design end Supervision of Construction 
Mechanical e@ Electrical @ Structural 
Sanitary @ Chemical Laboratory 
Business and Economic Research 


New York READING, PA. Weshington 


WELD TESTING 
Qualification of O t Supervision 
Inspection—Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pa. 





STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
Hershey Building 208 S. LaSalle Street 
Muscatine, la. Chicago 4, Illinois 
1154 Hanna Building 
Cleveland 15, Ohio 








HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS 
E. Montiford Fucik Calvin V. Davis 
Richard D. Harza 
Hydroelectric Plants and Dams 

ransmission Lines 

Flood Control Irrigation 

River Basin Development 


400 West Madison Street Chicago 6 


PROPANE GAS PLANTS 


and 


Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N. J. Adams 2-6258 


SVERDRUP & PARCEL 


Engineers—Consultants 
Design e Construction Supervision 
Steam and Hydroelectric Power Plants 
Power Systems e Industria! Plants 
Studies e Reports 
St. LOUIS 


San Francisco Washington 








JACKSON & MORELAND, INC. 


Engineers and Consultants 
Design and Supervision of Construction 
Reports—-Examinations— Appraisals 


Machine Design—Technical Publications 
BOSTON NEW YORK 








An announcement in this 
section will acquaint others 


with your specialized practice. 








TERMEC SA. 


Engineers and Consultants 
for 


LATIN AMERICA 
Petroleum Field and Industrial 
Applications: Corrosion Mitigation 


eee Este 4575 Cable: TERMEC 
Caracas, Venezuela 











The above consultants are available 


to work out solutions 


to your engineering and management problems. 
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1 in 35,000,000 


How the telephone switching 
system sorts numbers in seconds 


When you dial out of town, the telephone switching sys- 
tem performs an amazing feat. It sorts out the one other 
number in 35 million you want, and connects you to it in 
seconds. The other telephone may be thousands of miles away. 


Bell Laboratories engineers endowed this great switching 
network with almost superhuman capabilities. As you dial, the 
machine listens, remembers, figures out the best route, makes 
connections, alerts, reports, even corrects itself. If it detects 
trouble on the way, it files a report, then chooses other circuits 
and goes on to complete your call. All you are aware of is the 
end product—the completed call. 


Yet at Bell Telephone Laboratories, switching engineers 
see the present system as only a beginning. Ahead they see— 
and are developing—new systems vastly more flexible and 
capable than today’s. Nowhere in telephone technology is the 
challenge greater. Nowhere are dreams coming true faster. 


Fn y > 






) BELL TELEPHONE LABORATORIES 
A 


e 





WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


These Bell Telephone System directories 

list some of the 35,000,000 telephones now linked 
by the Direct Distance Dialing system 

developed at Bell Laboratories. In seconds, 

this unique machine sorts out and connects 

you with precisely the number you want. 
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END WATER LEVEL WORRIES 


in those medium pressure boilers 


Here’s the great combination that takes all the worries and troubles 
out of water level and feed pump control for the many medium 
pressure boilers—boilers with steam pressures up to 150 psi. 

The drawing shows the simple hook-up. McDonnell No. 150 
controls the boiler feed as it should be controlled—directly from the 
boiler water level. This holds the water level within the close lim- 
its that assure maximum steaming efficiency and fuel economy. 
Any deficiency in the returns is at once replaced by the McDonnell 
No. 27T Make-up Water Feeder installed on the receiver. 

An extra switch on the No. 150 provides circuits for cutting off 
burner and sounding low water alarm—a final safeguard from 
emergency conditions such as current interruption in the pump 
circuit or failure of make-up supply. 


Ask for engineering data covering all conditions. For 
boilers up to 250 psi. ask about the new 92 Series 


Pump Control. 








MCDONNELL & MILLER, Inc. 
3510 N. Spaulding Ave. 
Chicago 18, Ill. 


Daing Ce NN Thing Tell. ee 


MSDONNELL 












a Safety Valve 
i ; No. 150 
<< t 

“a 4 PUMP CONTROL 
i pe > M&Dennell No. 150 Control The most ——— ae. 
rg ; time proved contro 
nr IS | Condensate Retum Main of its type—for boilers 
I io up to 150 psi. Under- 

| A" ; te 
j Fu at. writers’ Listed. Has 
Ww oe - f Condensate Receiver two mercury switches 
<I eS Ra —one for controlling 
Burner 4 | Ios 3 } eld Water feed pump and one for 
Motor Control cS 7 ah upply low water cut-off and 
VY \ ~~ alarm. Packless con- 

P c . 

Boiler Feed Pump 9 ~MsDonnell struction features 


heavy monel sylphon. 
Switch leads have 
porcelain bead insu- 
lation. Also available 
with water column 
type body—No. 157. 


M£Donnell No. 27T Feeder 


MSDONNELL No. 27T 
MAKE-UP WATER FEEDER 


Has large water feeding capacity which per- 
mits locating the No. 27T at a relatively low 
point on the receiving tank; this provides ade- 
quate space for return condensate, preventing 
wasteful overflow. Sturdy construction with- 
stands turbulence in receiver. For tank pres- 
sures to 35 lbs., water supply pressures to 100 
Ibs. McDonnell Make-up Feeders also include 
flange-mounted types. 


MCDONNELL 
Eoilos Wier Level Chittole 


Boiler Water Feeders @ Low Water Fuel Cut-Offs © Pump Controllers © Relief Valves 
Flow Switches @ Related Liquid Level Controls for Tanks, Stills, Air Conditioning Systems 
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Mining and Drilling Equipment, 
Crawler Crane and Hoist Manufacturers 
specify... 


HEIM Zucéat 


SPHERICAL BEARING 


There are heavy duty Heim Unibal Rod End Bearings 

with BIG capacity and durability for use on unusually heavy 
linkages. They operate the compressed air clutch; they control 
the swing mechanism and the steering brakes; they help 
eliminate slack in the reverse swing and travel clutches; 

and contribute to the dependability and low maintenance 

of such heavy duty equipment. 


The shapes and sizes, methods of fabrication and types 

of attachment to adjacent units are as varied as the number 
of installations. Heim Unibal is easy to install, easy to inspect, 
and easy to maintain. 

No other device can correct misalignment better than Unibal, the spherical 


bearing. The maximum angle of misalignment for each of three types of 
mountings most commonly in use, is shown in this drawing... 


—— nn“ _—— 
a aa ~~ 
——-) nA — 
For rod end applications in linkage mechanisms, other limiting factors 


may prevail, but the ability of the Unibal Rod End bearing 
to correct misalignment varies only in degree. 


| or range of stock sizes is available. 3 F ra ee ; : Rey ; 
sed ! = : 











GS \~ 
ex? 














‘= 
Components for Unibal Rod Ends are made of various suitable materials. Lubricators 


are supplied when specified. The Heim catalog gives complete specifications on all 
stock items; be sure to have one at your finger tips. 
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You're looking at 
the exclusive 

key to continuous 
dust collecting! 


pte 


: 
‘ 
. 





You are inside a Pangborn Dust Collector. 
And this is Pangborn’s traveling manifold... 
the exclusive self-cleaning development that 
permits continuous suction at highest efficiency. 
Che result is the incomparable performance of 
cloth type collectors with minimum resistance 
to air flow and with no shutdown required. 


Typical Pangborn engineering .. . 


This advance is particularly important in col- 
lecting finely-divided dry dusts. But the Pang- 
born engineering it typifies is important to 
any dust-producing plant. It is not enough to 
place a dust collector within a plant. An 
efficient dust collecting system must be scientif- 
ically planned, designed and constructed to 
handle effectively a specific dust problem. This 
thinking is incorporated into every Pangborn 


proposal. 
... that can help you 


One of Pangborn’s comprehensive line of dry 
and wet dust collectors can be utilized in a 
Pangborn-engineered dust system to solve your 
dust problem . . . whether it involves any kind 
of fine, coarse, dry, moist, corrosive, hot or 


obnoxious dusts. 


The Pangborn engineer in your 
. area will be glad to take off his 
jacket and go to work for you. He 
is a dust expert and will discuss your 
individual problem at no obligation. 
And, for more information, write 
for “Out of the Realm of Dast” to: 
PANGBORN CORP., 2200 Pangborn 
Blvd., Hagerstown, Md. Manu- 
facturers of Dust Control and Blast 
Cleaning Equipment. ; 


Pangborn 


CONTROLS 











DUST 


Precision milling machine spindle 
gets extra precision with TIMKEN’ bearings 


T all eight speeds and at any angle, 
A this vertical milling machine 
mills, drills and bores to fine toler- 
ances. And to give the spindle extra 
precision in every position, South 
Bend Lathe Works mounts it on two 
Timken® tapered roller bearings. 
These Timken bearings: 

HOLD THE SPINDLE RIGID AT ANY ANGLE. 
Regardless of operating position and 
work loads, Timken bearings keep the 
spindle in positive alignment. Their 
tapered design lets them take both radial 
and thrust loads in any combination. 
TAKE HEAVY LOADS, RESIST WEAR. 
Full line contact between rollers and 
races gives Timken bearings load- 
carrying capacity to spare. And both 
rollers and races are case-carburized 
to give them hard, wear-resistant sur- 
faces over tough, shock-resistant cores. 
They last longer, reduce maintenance. 


CUT MAINTENANCE COSTS. Timken 
bearings hold shafts concentric with 
their housings. Dirt stays out; lubri- 
cant stays in. They are geometrically 
designed to roll true, precision-made 
to make sure they do. We even make 
our own steel. No other American 
bearing manufacturer takes this extra 
step to insure the highest quality. 


Whether you buy machines or 
build them, make sure you get the best 
bearings. Look for the trade-mark 
“TIMKEN”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


SOUTH BEND LATHE WORKS mounts the adjustable spindle of their vertical 
precision milling machine on two Timken tapered roller bearings to give 
it extra accuracy in any position. They also use Timken bearings in the 
elevating screw mechanism. 


TI M Kk N TAPERED ROLLER BEARINGS ROLL THE LOAD 
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